
























Your Requirements V 
Phenolite’s Performance V 


t : 7 
they must check! 


—and they can be made to check 100 per cent 
if our Service Engineering Department knows 
what part laminated bakelite plays in the per- 
formance of your product. 





Wastes in fabricating, inaccurate assembling 
or other inefficiencies are not necessarily the 
faults of your mechanics. Look to the material 
itself—or better still, have our Service Engineers 
study the problem from every angle. They will 
work with you in the development of a grade 
of Phenolite that checks exactly with the per- 
formance requirements of your product. And 
because we exercise full control over every 
process that goes into the manufacture of rae 


Phenolite, your future orders will conform : EF, 
to the letter with these specifications! Laminated BAKELITE 








To be specific—here is a coupling 
disc fabricated by “National” from 
a grade of Phenolite developed in 
our laboratory to meet the require- 
ments of this specific application. 


It possesses unusual tensile 
strength and resistance to wear. It 
is unaffected by oil and moisture; 
and, due to its fabric base, this 
coupling has valuable shock- 
absorbing properties. 





NATIONAL VULCANIZED FIBRE COMPANY, WILMINGTON, DEL., U.S. A. 


Offices in Principal Cities 
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The new Belden Heater Cord is so 
flexible that you can tie it in a knot 
or twist it into any imaginable sha 

without damaging it. Especially de- 
signed for severe heater service. 





Beldenamel and Textile 
Magnet Wire 


Coil Windings 


Beldenmold 
(Molded Bakelite Products) 


Automotive Wires and Cables 


Airplane Assemblies 


Radio Wires, Cords 
and Cables 


Rubber Covered Wires 
Armored Cables 
Flexible Armature Wires 
Motor Lead Wires 


Braided and Stranded 
Copper Cables 


Cotton Sleeving 


BELDEN gee 


































The shank of the Soft Rubber 
Plug protects cord at the 
worst wearing point. It also 
forms a handy for insert- 
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YOU CAN HAMMER 
THE BELDEN SOFT 
RUBBER PLUG- 
se IT WONT BREAK 
zl 











A SUPER Heater Cord 


with the Unbreakable 


Belden Soft Rubber Plug 


An important addition to the 
Belden Cut Cord Service is 
the New Belden Heater Cord 
in conjunction with the Bel- 


den Soft Rubber Plug. 


This New Belden Heater 
Cord far exceeds the stand- 
ards of Underwriters’ Lab- 
oratories for flexibility. It is 
so flexible that it will with- 
stand years of wear in difh- 
cult heater service. 


The neat appearance and 
long wearing qualities of the 
glazed cotton braid make 


this New Belden Heater 
Cord unusually popular with 
housewives. 


The remarkable popularity of 
Belden Soft Rubber Plugs 
on radio sets, washing ma- 
chines, vacuum cleaners and 
electrical refrigerators assures 
a hearty welcome for the 
Belden Soft Rubber Plug 
on Heater Cords. 


Write today for sample of 
the New Belden Heater 
Cord with Unbreakable Soft 
Rubber Plug. 


Belden Manufacturing Company 
2310-B South Western Ave. 





Chicago, Ill. 
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Appearance/ 


Appearance counts these days. The pub- 
lic have been educated to demand good ap- 
pearance in anything they buy. 


And we can’t help saying it right here - we 
take just as much pride in the appearance of 
Master Motors as we do in any one of the 
many splendid Master qualities. 


Symmetrical lines - - pleasing contours - - 
good proportions - - these are some of the ways 
people describe Master Motors. 


Then there’s the mirror black enamel finish 
which will not crack, chip or peel - an achieve- 
ment that took seven years of intensive re- 
search on the part of Master Engineers. All 
Master Motors have it - a superb finish that 
will grace anything it drives. 


THE MASTER ELECTRIC COMPANY 
Dayton, Ohio 


STOCKS CARRIED IN PRINCIPAL CITIES 
More Than 7O Service Stations 


MASTER “*"""= MOTORS 
MASTERIM Ws \3oh 0) 1:12. Oo 
NE, 
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A Complete 
and Frompt Insulating Service 


Ph ormica provides promptly uniform and high quality 
phenol laminated insulating sheets, tubes and rods, and 
parts of any type that it is possible to machine from them. 
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The equipment both for producing the fundamental shapes and 
for machining them to your blue prints is the largest and most 
complete in the industry. 


The Formica plant is centrally located where the promptest 
delivery is possible to the largest number of factories. 


Send your drawings for quotations 


THE FORMICA INSULATION CO. 
4626 Spring Grove Avenue Cincinnati, Ohio 


ORMICA' 


Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 
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Reg. U. S. Patent Office 
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a sounder organization, improving ELECTRICAL MANUFACTURING does not Signed articles express 
$ ad publish any news or comment relating to the contributor, i ecessarily 
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W: put into every Dumore Motor this 
priceless ingredient — over 25 years 

of experience in the development of 
Universal high speed motors! It is a value 
you cannot see. And yet you have this value 


returned to you day after day and year after 
year in dependable performance. 


Our experience has taught that only quality 
built into a product will return quality to the 
user. That is why more-than-average care 
and quality materials are used in the assem- 
bly of each motor. That is why each arm- 
ature is dynamically balanced to ensure the 
deliverance of smooth, quiet, vibrationless 
power, with a minimum of wear on all parts. 
Dumore Motors, in the hardest of service in 








Dynamic balance of Dumore 
armatures is secured on special 
balancing machines of our 
own design and construction. 
Smoothness, quietness, and re- 
duction of bearing trouble to 
@ minimum are thus assured in 
all Dumore Motors. 


a wide variety of applications, have more 
than justified the faith and confidence placed 
in them by the Dumore engineers. Before 
definitely specifying any particular make of 
motor, investigate the exclusive advantages 
offered in the Dumore line. Then you too will 
become a Dumore user and enjoy such service 
and satisfaction as that mentioned on the op- 
posite page by an enthusiastic manufacturer. 


Because of our many years in the electrical 
motor field, we have developed a splendid or- 
ganization for service and cooperation with 
our clients. Just how well we have succeeded in 
this endeavor is evidenced by the statements of 
Dumore users. One complimentary statement 
from a satisfied client is quoted opposite. 
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and Life pid 


than the Motors we 
formerly Used ~ 





Se: International Register Company, 


Chicago, Ill., manufacturers of the In- 

ternational Cutawl, a mechanical cutter 
for the workrooms of display men, sign shops, 
scenic studios and pattern shops, use the 
Model C-1/16 H. P. Dumore Motor. Here’s 
what they say: “We have found, not only 
that the Dumore possesses more power and 
life than the motors formerly used, but also 
that when dealing with the Wisconsin Elec- 


WISCONSIN 


tric Company we secure quicker deliveries 


and better cooperation from Engineering 
Department on changes and improvements. 


Many manufacturers are now using Dumore 
Motors for operating window displays, spe- 
cial testing and calibrating machines, moving 
picture projectors, blowers, chiropodists’ drills, 
grinding outfits for shaping crystals and lens- 
es, and many other applications of this type. 
Dumore Motors obtain speeds of from 10,000 
to 12,000 R. P. M., but they develop their 
maximum horsepower at 5,000 to 6,000 R.P.M. 
Write our Engineering Research Department 
for full details, and how efficiently the Du- 
more will work when applied to your product. 


ELECTRIC COMPANY 


35 SIXTEENTH STREET, RACINE, WISCONSIN 








FRACTIONAL 
HORSE POWER 





MOTORS 


ARE DYNAMICALLY BALANCED / 
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FACTS 


by which a publication’s 
advertising worth is proven 


Prestige is one thing .... lon- 
gevity another....circulation quality 
still another—and all are very impor- 
tant. But when a paper has all of these 
attributes and in addition offers the largest 
number of individual company subscribers 
for good measure, that constitutes leadership. That’s 
ELECTRICAL RECORD’S position after 37 years’ 
outstandingly successful service to the electrical industry. 


WIDE COVERAGI F MARKI 
Electrical Record has the largest paid circu- 
lation among individual company buyers of 
awy electrical paper. (A. B. C. Statement of 
June 30, 1928.) 


The highest renewal percentage Electrical 
Record has enjoyed continuously for many 
years proves reader acceptance of a well bal- 
anced editorial content. In Electrical Record 
will be found the highest proportion of editorial 
to advertising pages in any paper of record. 


Electrical Record easily surpasses any other 
known electrical paper in reader interest since 
its reader renewal percentage mark has been so 
much higher, consistently, for years. 74.84%, 
(A. B. C. Statement of June 30, 1928). 


Electrica 





ONCLUSIVE ADVERTISER 
ACCEPTANCE 
For years Electrical Record has most consist- 
ently carried not only the largest number of 
advertisers as a monthly, but the greatest vol- 
ume of advertising directed to electrical buyers. 
Actual figures are available. 





ry IRCULATION AS WELI Ac 
QUANTYTI 





The subscribers pay 50% more to read Electri- 
cal Record than the next electrical monthly, or 
show preference to the extent of paying $21,798 
more per year to read Electrical Record. This 
would certainly indicate preference and quality 
circulation. 





For this long time period, the name “Gage’’ has 
been synonymous with publishing service to the 
electrical industry. Flectrical Record, there- 
fore, has a valuable industry background; a 
long established good-will. 


I Record 


THE GAGE PUBLISHING COMPANY, Inc. 


461 Eighth Avenue 


New York, N. Y. 
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nelof Safety 


Out of the darkness . .. a giant spectre . . . thrusting its 
nose fearlessly through the storm. Hours of flying over a 
raging sea . . . throbbing motors . . . dense blackness. . . 
then . . faint points of light ahead on the mainland. A new 
chapter in the stirring history of man’s conquest of the air. 


Every precaution has been taken in building and equipping 
the great ship . . . every chance of failure guarded against 
by the use of proven materials. And deep in the vital organs 
of the dirigible . . . the ignition and radio. . . Dudlo coils and 
wire, like unseen sentinels of safety, are doing their bit in 
making the great experiment a successful reality. 


No test too severe, no strain too great for Dudlo magnet wire 
and coils. That. great proving ground—aeronautics—has 
shown them superbly adapted to every requirement of the 
electrical and radio industry. 

















DU 


DUDLO MANUFACTURING COMPANY, FORT WAYNE, INDIANA 


420 Lexington Ave 105 W. Adams St. Division of 274 Brannan St. ba gt 
fae Semin Chicago. Ill, THE GENERAL CABLE CORPORATION San Prancieco, Cal. pees 
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UNIFORM 


The carburetor, nerve center of the auto= 
motive engine, is an intricate casting. Its 
thin wall sections, numerous openings, and 
close clearances demand a zinc base die cast= 
ing alloy containing uniform quality zinc— 


Horse Head Zinc. ( There are numerous 


factors to be considered in all die casting pro= 


Manufacturing 


QUALITY 


But all these factors— 


duction problems. 
economy, quantity production, machinability, 
and service—hinge on the prime essential of 
the die casting alloythe uniform quality 
of the zinc base. & Horse Head Zinc is the 
standard high=grade zinc because of the 


uniformly high quality it always maintains. 


THE NEW JERSEY ZINC SALES CO. 


New Jersey 


ZINC 
ZINC METALS AND ALLOYS ° 


SULPHURIC ACID 


160 FRONT STREET, 
ROLLED ZINC « ZINC PIGMENTS 


NEW YORK CITY 


SPIEGELEISEN 
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2 MILLS AND 


2 BOX FACTORIES 
AT CHICAGO 


S 


i. 








C GENERAL OFFICES Es) 


ILLINOIS | 





MILLS and BOX FACTORIES 
(CORRUGATED, SOLID FIBRE and 
BOXBOARDS) 
of the 


CONTAINER CORPORATION 
OF AMERICA 
and MID-WEST BOX COMPANY 


IN ILLINOIS 


oso Corrugated and Solid Fibre box factories at 
Ogden, our Chicago Division, ship their products 
broadcast over many states, primarily Illinois, lowa, 
Missouri, Wisconsin, Minnesota, parts of Michigan 
and Indiana and states west of the Mississippi River 
as required. 


Our Chicago Coated Board Mill distributes Box- 
boards for setup and folding boxes, paper tubes and 
cans throughout the Middle Western and Southern 
states, extending sales as far east as Buffalo, New York. 


Our Chicago Ogden Mill manufactures Test Liners 


and Chipboard for shipping containers. 


At Chicago, are also maintained our main Laboracory for Chem- 
ical and Physical Research, a large Machinery Construction division, 
a self-contained Rubber Die division and one of the largest waste 
paper plants in the country, the Pioneer Paper Stock Company. 


This gives the Company control of important raw material sources 
and basic equipment which not only insure quality and perfection of 
products but also tend to reduce cost to consumer. 


OTHER FACTORIES AND MILLS 


at Cleveland, Ohio, Philadelphia (Manayunk), Pa., Fair- 
mont, W. Va., Charleston, W. Va., Cincinnati, Ohio, Ander- 
son, Ind., Kokomo, Ind., Circleville, Ohio, Natick, Mass., 
and Bridgeport, Conn.— 


WILL BE FEATURED IN LATER INSERTS 














A Clearing House for Better 
Boxes Combining Quality 


Economy and Ingenuity 


HE unusually high rating of our Corrugated 

and Solid Fibre shipping containers among 
users of fibreboard boxes we attribute first to 
their outstanding Quality, and secondly, to their 
proved Economy. We have as far as is humanly 
possible eliminated guesswork in manufacture. 
As regards performance, we refer you to any one 
of our many clients. What our containers are 
doing every day for others—they can do for you. 
Always dependable, they have solved many 
hitherto troublesome packing and shipping 
problems for hundreds of shippers—and these 
wees may be yours. Write us when in need. 


¢ COUPON. 


Some Industries Now Using Our 
Solid Fibre or Corrugated Boxes 


Bakery Goods 

Canners 

Building Material 

Sporting Goods 

Books and Maga- 
zines 

Toys 

Crockery 

Bottlers 

Fruit Packing 

Radio Goods 

Pictures 

Vegetable Growers 

Meat Packing 

Dairy Goods 

Soap and Chips and 

ashing Powders 
Matches 


Furniture 
Stationery 
Lamps and Shades 
Tobacco—all forms 
Perfumery 
Paints and - 
Varnishes 
Automotive 
Glassware 
Insecticides 
Rubber Goods 
Electrical Goods 
Men’s, Women’s 
and Children’s 
Furnishings 
Millinery 
Confectionery 
Carpets and Rugs 


Shoes 

Breakfast Foods 

Proprietary 
Remedies 

Spices 

Foods—All Kinds 

Instruments 

Brooms, Brushes, 
Etc. 

Ceramics 

Leather Goods 

Doors 

Hardware 

Dry Cell Batteries 

Enamelware 

Filing Cabinets 

Electric Light 
Bulbs 


CONTAINER CORPORATION 


OF AMERICA 


and MID-WEST BOX COMPANY 
111 W. Washington St. 
Six Mills — Twelve Factories — Capacity over 1200 tons per day 


Chicago, Illinois 


RETURN COUPON 
CoNnTAINER CORPORATION OF AMERICA 
111 West Washington Street, Chicago 
Gentlemen: Please have one of your experts check our 
present packing and shipping methods—without obligating 
us—for the purpose of reducing our costs if possible. 
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In a plant where they make 


1,400,000 


bottles a day 


LOBAR, the non-metallic elec- 

tric heating element, brings 

a clean, uniform, perfectly 

controlled heat to the lehrs used 

in annealing small ware at the 
plants of the Illinois Glass Co. 

These lehrs are 80 feet long and 

are operated at a temperature 

gradient ranging from1100° F.,in 

the hot zone, to practically room 
temperature at unloading end. 


Globar elements have been de- 
cidedly instrumental in mak- 
ing possible consistently good 
annealing and, because of the 
ease and rapidity with which a 
Globar element can be removed 
and installed, while the lehr is in 
operation, Globar elements en- 
sure a uniform and continuous 
production flow in these notable 
installations. 


OUR ENGINEERING DEPARTMENT WILL GLADLY — 
GIVE YOU COMPLETE INFORMATION REGARDING 
GLOBAR ELEMENTS AND THEIR APPLICATION 


Send for Bulletin D-7 


Globar is the rade name given to 
non-metallic e! 


GLOBAR CORPORATION, NIAGARA FALLS, N.Y. 


Corporation, and is its exclusive property. 
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Bells 

Buzzers 
Annunciators 
Relays 

Burglar Alarms 
Battery Chargers 
Magnetos 
Distributors 
Cut-outs (auto) 
Electric Clocks 
Motor Controllers 
Sign Flashers 
Thermostats 
Tachometers 
Time Switches 
Tank Alarms 


Voltage 
Regulators 


Electric Heat 
Control, etc. 





WILCO 


ontact 
Points 
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\ \ HATEVER it is, and 


if it incorporates thermo- 
static metal or contact 
points, there may be a prob- 
lem relative to the correct 
application of these two im- 
portant materials. 


WILSON has proved that 
such problems require speci- 
fic treatment—one material 
cannot be expected to fit 
many applications. 


WILSON is always ready 
with a service that finds the 
fal answer to the question, 
“what and how to use it.” 


THE H. A. WILSON CO. 
Newark, N. J. 


97 Chestnut St., 


Refiners and 
Workers of 


Platinum 
Silver and 
Other Precious 
Metals 
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Temperature 
Control for— 


Heat Pads 
Water Heaters 
Electric Ranges 
Percolators 
Toasters 
Refrigerators 
Ice Machines 


Electric Heating 
Systems 


Electric Cookers 
Pottery Kilns 
Electric Furnaces 
Glue Pots 


Irons 


Electrically Heated 
Ironing Machines 


Hair Wavers, etc. 





WILCO 
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Metal 
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ho but a Specialist 


COULD MAKE THIS FINE BEARING? 
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HEN the world’s leading manufacturers of motor vehicles Weatet espe: eh 

and machinery require top quality bronze bearings, they acreireniaen 

consult the bronze bearing specialist. | ae umaces ieee 

Johnson Bronze designers, engineers, molders and machinists 

have specialized in their respective arts for over a quarter cen- ae otees ond types you 
‘ * e e B re re no mong 1é 
tury. During that period they have served successfully every divi- siz hundred listed on this 
Pre . = . . . wall card, a JOHNSON- 
sion of industry. EER will call at your re- 
quest to discuss your 
The result is that your particular bronze bearing problem at Sushing end Séaring prob- 
lems without obligation. 


Johnson Bronze receives the treatment to which it is entitled— 
adequate, sensible and in keeping with modern engineering 


practice. 
/ JOHNSON BRONZE COMPANY, NEW CASTLE, PA. 


New York, Chicago, Detroit, Cleveland, Kansas City, San Francisco 


Export Address—142 W. 42nd St.. New York City, U. S. A. 
Cable JONBRON 


JOHNSON / BRONZE 


BUSHINGS 
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STAND-BY,* n. One who, 
or that which, stands by one 
in need; something upon 
which one relies for constant 
use. 

ACCORDING TO WEBSTER 


Knitting the baby’s mitten; darning socks for 
Dad; making old fashioned pumpkin pies; 
always sympathetic with the whole household; 
lending a helping hand in a million ways— 
Grandmother is a dear, old stand-by* who 
never fails to do her part. 


In most every household there is another 
faithful stand-by* that percolates the coffee, 
browns the roast, and warms chilly feet—and 
that is electric heat generated through heat- 
ing-elements of Chromel. This original 
nickel-chromium alloy has been a faithful 
servant in the home for 23 years. To the 
manufacturer of the heating- 
device, to the dealer, to the 
user, Chromel is a good, old 
stand-by.* 


Manufacturing 


With Chromel elements you will find that 
your heating devices give good service. You 
will also like Chromel’s mechanical prop- 
erties—its even stretch, its correctness of 
temper and its smooth finish. You will like 
its uniformity of resistance, that accurately fits 
the catalog values. 


If you are now using Chromel, we are telling 
you things you already know. You know, 
too, that Chromel is not always quite what it 
ought to be, but that its average quality is 
more than merely “good.” 


For the latest technical data on Chromel, the 
old stand-by,* ask for our new Catalog- 


F.(M). 


HOSKINS MANUFACTURING COMPANY 
4445 Lawton Avenue, Detroit, Michigan 





MEANS ELECTRIC HEAT 








NEW YORK CHICAGO CLEVELAND BOSTON SAN FRANCISCO 


Canadian Representative: Hiram Walker & Sons Metal Products, Ltd., 
Walkerville, Ontario 


Vol. 3, No. 2 


Hoskins Chromel 


THE WIRE THAT MADE ELECTRIC HEAT POSSIBLE 
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Torrin 
6Ball ingt™g J 


_ invention of the ball bearing placed a powerful asset 
in the hands of machinery builders. Likewise, it has 
given an impetus to the demand for machinery that 
performs consistently. 


Torrington Ball Bearings enable you to take advantage 
of this demand . . . to capture the attention of users who 


insist upon the ultimate in smoothness and ease of 
performance. 


The reason for Torrington Ball Bearing excellence lies 
close to hand. It is the unparalleled record of accom- 
plishment of the Torrington organization in the field of 
precision manufacture. 


fhe Sforrington (ompany 


ESTABLISHED 1866 


Yorringion, Conn., USA. 


DISTRICT SALES 
REPRESENTATIVES 


S. W. Anderson 
565 W. Washington Blvd. 
Chicago, Ill. 


Gibson & Hodgson 
2315 Dime Bank Bldg. 
Detroit, Mich. 


PDEPE EPO EA AA EFOPL BOLDED ED ABE DE LOROOPDDD MOD 








18 







Klectrical Manufacturing 














CAPM LAE! SLI LY SOR EE hs Ue 












SS. Gh GE EE GS 


Teas 





oo 





ESRI 


Lh GE EE GH GE GS GE GS. 





OE APE EEA 

















A new development that can be 


used by 1000 industries 


| PLE 
B y , 
a\¥. 





3 NALITE 


62% LIGHTER THAN IRON 


Bohnalite as a light alloy is new only by 
comparison. 


As time is reckoned, iron is an old metal. 
On that basis, Bchnalite is a new metal. 


In other words, Bohnalite has long since 
passed the experimental stage, having 
been adopted by a number of leading 
manufacturers over a period of years. 


Developed by Chas. B. Bohn, this new 
light alloy is revolutionizing many an 
industry. 


First and foremost, Bohnalite is 62% 
lighter than iron yet it is just as hard. 


Bohnalite has high and uniform 
hardness. 


Bohnalite has great density. 

Bohnalite has a fine grained structure. 
Bohnalite has exceptional strength. 
Bohnalite is ductile. 


Scores of leading manufacturers in a 
wide variety of industries have re- 
placed iron with Bohnalite most 
advantageously. 


Over 1000 industries can still use 
Bohnalite and do not know it. 


Those who are using this new alloy did 
not realize what a vast improvement 
Bohnalite would make until they 
investigated. That’s exactly what we 
are asking you to do. 


If you use a heavy metal in your prod- 
uct, let our engineers talk to yours. 


We have developed a whole series of 
special processes. All of these are 
explained and the finished products 
illustrated along with detailed physical 
properties in a new book we have 


just published. 


This gives the complete story of 
Bohnalite. Write for your copy today. 


BOHN ALUMINUM & BRASS CORPORATION 
DETROIT, MICHIGAN 
New York Chicago 


Philadelphia 
Cleveland Pittsburgh 

















CHAS. B. BOHN 


The authority who developed Bohnalite 


THE WORLD’S GREATEST AND LATEST LIGHT METAL 
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For Peak Efficiency— 
Mechanieal as Well 


as Eleetrieal 


Howe “Red Band” Motors of cause of the fact that the electric 





the higher speed type are equipped motor will not retain its full effi- 

with New Departure Ball Bearings ciency electrically unless it also 
another of the more than fifty retains its efficiency mechanically. 

manufacturers of general purpose New Departure Ball Bearings not 

electric motors using ball bearings only assure peak mechanical oper- 

as optional or standard equipment. ation but are a guarantee that such 
Howell uses New Departures be- efficiency is built to last. 


ee 
New Departure Ball Bearings 


The New Departure Manufacturing Co. 


“Bristol, Connecticut 
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Cord 
.. for office appliances 


The use of G-E Flex eliminates the kinks and tangles 
which cut down efficiency of office appliances. That’s why 


a / 


so many manufacturers have adopted it. 


G-E Flex is also being used extensively on garage tools, 
electric drills, vacuum cleaners, lamps, washing machines 
and many more household and industrial appliances. 


It is all-rubber covered and extremely flexible. Neither 
acid, oil nor water will harm it. It resists abrasions and 
has high tensile strength. It is obtainable on spools or in 
cord sets with moulded rubber plug permanently attached, 
ready for assembly. If you send the coupon, we shall 
gladly give you further details. 


Section W-232, Merchandise Department, 

General Electric Company, 

Bridgeport, Connecticut. 

Send me complete information about G-E Flex all-rubber electric cord and cord sets. 


See 


Address ._ 











Volume 3 





Electrical Manufacturing 


Production - Marketing - Administration - Repairing 


SL 


FEBRUARY - 1929 









Number 2 





afeguards on ‘lime 


v0 GeveneOreRNnY vansenuevonnraccioy yoenvetcassvenennevoae svonevaeraneysegnnenerngney 00 /onne sen 207 OCUENONNNAPERNN. 


ales 


By ENocH B. Seirz* 


Executive Secretary, American Washing Machine Manufacturers Association 


HAT constitutes the safeguards that should be 
thrown around the conduct of a deferred payment 
plan of merchandising? 

(1) If such a plan is to work out successfully, it must 
be applied to a product that will have a longer life by far 
than the length of the contract. 

(2) It should be on a product that is not just being 
exploited, but on a proved product. The product should 
be made by a permanently established manufacturer—a 
manufacturer sufficiently capitalized to insure his _per- 
manency in his industry. 

(3) The next safeguard must be sane terms—terms that 
the ordinary ups and downs of business, the peaks of 
prosperity or the valleys of depression cannot seriously 
affect. 

(4) Another aspect of the term phase question is that 
the sooner the purchaser of the appliance or the creator of 
the paper is rushed into genuine equity in the product, the 
safer that paper becomes. For the most part, terms have 
been corrected in deferred payment selling. That does 
not mean that you cannot pick up a newspaper and see 
where you can buy a radio for two dollars down, a vacuum 
cleaner for two dollars down, or a sewing machine for five 
dollars down, with fifteen to twenty months in which to 
pay the balance. But, in nearly every instance, if you will 
note, the people who are offering such terms are people 
who are not doing business with finance companies. They 
are department stores, installment furniture houses, or 
public utility companies, who have their own funds and 
their own collection machinery, which they consider ade- 
quate to cope with the undoubted risk which is incurred in 
offering these terms. 

(5) The next item that goes for the making of prime 
paper is the credit investigation that precedes the delivery 
of an appliance on order of the sales department. It is my 
observation that nine-tenths of the repossessions can be 
eliminated through the rigidity of that credit investigation. 
This rigidity of credit investigation means knowing the en- 
vironment and the general moral risk of the would-be 
purchaser, his income and his pledged outgo; to know if 
he is buying his washing machine while he is already paying 
for a radio and an automobile, or if he is buying his radio 
and still owes on his vacuum cleaner and washing machine; 
to be sure that he is not pledged beyond what is humanly 


*From an address at the thirty-third annual meeting of the Central 
Division of the National Electrical Credit Association, Chicago. 


possible for him to pay out of his income. Again, has he 
sufficient income to pay in ten, twelve or fifteen months for 
the merchandise he has selected? 

(6) Next, paper is not prime unless the dealer has set 
up within his own organization a most vigilant collection 
department, one which proceeds under the theory that the 
first ninety or the first hundred and twenty days’ collections 
really determine whether or not that sale is a permanent 
sale, one which seeks to prevent a repossession from oc- 
curring too late to obtain the maximum salvage from it. 
Repossessions are always costly, but much of the loss can 
be eliminated if the collection department is functioning 
properly. By functioning, I mean they are either getting 
the payments reasonably up to date, or the goods. 

(7) Again, primeness of paper must take into consider- 
ation whether or not the price level of the appliance from 
which the paper emanates is to remain on a more or less 
even keel, whether it is on merchandise that does not have 
violent price fluctuations. How would you like to have 
paper on radios that sold at $225 and then within thirty, 
sixty, or ninety days’ time, have that same merchandise 
offered at a price cut to $110? What would happen to the 
paper based on the previous price? Customers buying at 
the top price would say, “Come get your radio, at the new 
price we can afford to lose what we have already paid.” 

(8) Next, primeness of paper depends on the responsi- 
bility of the dealer. Any plan of financing that eliminates 
the dealer from responsibility is riding to a sure fall. The 
so-called non-recourse plan of which we heard so much 
five years ago and even up until a year ago, is “out the 
window” today. It taught the dealer a false standard. It 
sought to approach him on the soft side. No responsibility 
on his part meant temptation to create that which he would 
not have created had there been a sense of responsibility. 
There must be dealer indorsement. 

The manufacturer is fast getting out of the picture as 
an indorser of paper. It is pretty generally proved that if 
a manufacturer has to assume the responsibility asked of 
him formerly as a co-indorser of the paper, if he has to 
continue to do that and assume the risk of say ten per cent 
of the total sales as repossessed, he might as well be run- 
ning his own stores, because his is the risk and not the 
dealer’s. The manufacturer has sought to eliminate him- 
self from the picture, appreciating that he is a manufac- 
turer and not a banker. 
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Black and orange figures on this map rep- Electrical contractors, general contractors, 
resent 1195 existing and 800 proposed air- central stations, municipal committees, trans- 
ports, respectively. Of existing airports port companies, Chambers of Commerce, city 
260, or 22 per cent, have lighting equipment. engineers and airport corporations buy this 
Six per cent, or 75 are adequately lighted electrical equipment for airport installations 
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ms 
Photo by Joseph Capitaine 
H. L. Hildenbrand 
“Inspection of typical air- 
ports in Chicago, Springfield, 
and Buffalo reveals a com- 
mon inadequacy of electrical 
equipment” 


AND 


LECTRICAL equipment for an intermediate landing 

field, lighted by the United States Department of 

Commerce, represents an expenditure of about $5,000. 
This does not include interior lighting of buildings, com- 
munication equipment, shop equipment, and miscellaneous 
items. Considering all equipment, it is estimated that an 
adequate airport will require from $8,000 to $10,000 worth 
of equipment. At the rate of $10,000 per airport, the total 
business for the 1720 unlighted and proposed airports is 
$17,200,000. 

Intermediate landing fields lighted by the Department 
of Commerce serve as a guide in estimating the extent of 
the electrical market in municipal and private airports. As 
mentioned in the paragraph above, the adequate municipal 
airport requires much more electrical equipment than an 
intermediate landing field, because the intermediate land- 
ing field provides only a beacon for locating the field, and 
lighting equipment enough to enable fliers to make 
emergency landings. These fields do not provide hangar 
facilities, waiting rooms, 


The potential market for electri- 
cal equipment in aviation is 900 
unlighted airports, now operat- 
ing, 800 proposed airports, and 
numerous airways 


By H. L. HILDENBRAND 
Managing Editor, 
ELECTRICAL MANUFACTURING 


RocGer L. KNIGHT 
Associate Editor, 
ELECTRICAL MANUFACTURING 





Photo by Joseph Capitaine 
Roger L. Knight 
“Interviews with Depart- 
ment of Commerce officials 
support the conviction that 
a vast electrical market is 
growing in the ‘air’” 


the airport at Schenectady, N. Y. For the airport at 
Augusta, Ga., equipment was purchased by a purchasing 
agent. The local power company purchased and installed 
the equipment on the airport at Peoria, Ill. An electrical 
contractor furnished the equipment for the airport at Wor- 
cester, Mass. At St. Joseph, Mo., equipment for the air- 
port was purchased by the superintendent of the air field. 
At Ponca City, Okla., airport equipment was bought by an 
aeronautical committee of the Chamber of Commerce. At 
Wichita, Kan., equipment was purchased by a building asso- 
ciation. At Spokane, Wash., floodlight and beacon were 
purchased from an electrical supply house, wiring for the 
beacon was furnished by an electrical dealer, and wiring 
for the floodlights by a dealer contractor; all purchases 
being made under the direction of the city commissioner. At 
one airport in Kansas City, the director of public works 
has charge of all purchases. In Miami, Fla., the city elec- 
trical inspector was in charge of all purchases of electrical 
equipment for the airport. Purchases of equipment for all 

government airways are 





shops, administration build- 
ings, etc. 
Equipment for municipal 0 100 200 30 400 


Number of Airports 


made by the United States 
Department of Commerce, 


600 700 800 900 Bureau of Lighthouses. 





and private airports is 
bought in various ways. At 


This equipment, including 
all but miscellaneous con- 





Greensboro, N. C., the pur- 


: struction materials, is then 





chase of equipment was 
supervised by an engineer 
and a purchasing agent for 
the city. Equipment for the 
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turned over to individual 
contractors for installation 
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The significance of the 
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airport at Richmond was 
purchased through the de- 
partment of public utilities. 
The airport corporation 
bought the equipment for 
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The potential market for electrical products sold to airports 

alone is indicated by adding together the two long bars on the 

above chart. Besides this market, there is one for airway beacons, 
landing lights and radio on airplanes, and many other items 


growing aeronautical 
market to electrical manu- 
facturers depends upon the 
extent of the market now, 
and its probable growth. 


23 








24 










Figures given here indicate the extent of the market now. 
Some index of future growth may be obtained by con- 
sidering such things as the increase in manufacture of air- 
planes, activity of the Department of Commerce in lighting 
airways and promoting civil aviation, both day and night, 
and developing and promoting the use of communication 
equipment; general increase in night flying, and develop- 
ment of air passenger lines and air transport companies. 
Airplane manufacturing companies are swamped with 
orders, and new companies are springing up. According 
to figures published by the Department of Commerce, over 
800 new airports are proposed. Two thousand more miles 
of airways will be lighted by the Department in the re- 
mainder of the 1929 fiscal year. New airlines are being 
started, many of them international. Individual business 
men and corporations are buying planes for private use. 

“Tt is obvious,” says the Department of Commerce, “that 
general flight in all phases is already here and doing busi- 
ness. Every town will undoubtedly have its operators and 
private owners of aircraft which must be serviced just as 
automobiles, motor boats, and other transport mediums. 
The first airplanes in any town mean some degree of air- 
port.” 

It is further generally understood that with the long 
distances prevailing in the United States, night flying will 
be almost as common as night travel on the railroads. 
There must be airports, and there must be night flying; 
the result is obvious 





























Many Airports Inadequately Lighted 


NOTHER matter of importance to electrical manu- 

facturers making equipment for airport lighting, is 
that of selling. This equipment must be sold, just as street 
lighting equipment or commercial and domestic lighting 
equipment must be sold. Many airports that are now being 
used for night flying are inadequately lighted, and others 
can be considered adequate only for the type of service they 
are now giving, and would broaden their service if they 
had the proper equipment. Just as adequate lighting is 
replacing inadequate lighting in other fields, so will it in 
the field of aviation. Now is the time to sell adequate 
electric lighting equipment to the promoters of airports, be- 
cause the majority of these ports have no lighting equip- 
ment at all. Once they have lighting equipment of any 
kind, it will be difficult to make additions or improvements 
and a much harder selling job will confront the electrical 
manufacturer. 

In the opinion of a famous war flier, who has made a 
survey of airports in this country, night lighting equip- 
ment should be one of the first considerations in equipping 
an airport. “Simple, self-supporting lighting equipment 
is now available,” he says, “and should be one of the first 
expenditures made. Nothing is so gloomy as an unlighted, 
sleeping airport. Public enthusiasm sleeps with Lethe and 
the airmen on a dark field. It is a safe prediction that night 
flying will almost equal day, just as soon as the problem of 
inexpensive night lighting, now available, is recognized 
and installed.” 

This is typical of the spirit of airmen all over the country. 
They believe in night flying, and are promoting the use of 
every means to make it more successful. Air marking has 
been repeatedly urged by long distance fliers, including 
Arthur Goebel and Colonel Lindbergh. Industrial plants 
everywhere are urged to paint on the roofs of their plants 
signs and arrows indicating the name of the town in 
which they are located, and the direction of the nearest 
landing field. These markings should be illuminated for 
night flying. Airway beacons, also, are now being in- 
stalled by private enterprises. Most of these are intended 
to serve the dual purpose of lighting airways and as an 
advertising device for the enterprise installing them. <A 
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beacon was recently installed on the top of a theater 
building in a small town in Pennsylvania, at a cost of ten 
thousand dollars. This is a new field which is bound to 
grow. 


(Continued on page 59) 


INNO 
TABLE I—Three Typical Airports Compared 
with Suggested Adequate Electrical Equipment 





Electrical Equipment of an|Spring- 


Adequate Airport field | Buffalo |Chicago 





Field Lighting Equipment 
Airport Beacon....... os 
COMPRES THPMIGR. 6s. ais 6660 
Flashing mechanism..... 
Se 
Steel switch cabinet...... 
34 in. galvanized service 


x OoOo°on 
x7 OOOK 
x~oOOOCK 





ca 
34 in. galv. conduit...... | 
Strain insulators.........| 
1000-watt lamp (beacon). | 
2 500-watt lamps (course 
nS Se Ce een 
Waid mdicator.......... 
Wire and cable.......... 
Boundary lights......... 
Obstruction lights. ...... 
Hangar floodlights.. . 
Ceiling projector........ 
Landing floodlights...... 
Interior Lighting Equip- 
ment 
Palots QGAFters. osc cc csscs 
Waitiie rooms............ 
Administration building... . 
Eee eee ote 
Rest rooms... 
Restaurant.... 
Repair shop. . 
Ce eee Be «hla Scar 
eee 
Storage supply rooms...... 
express OffCG 6 .)..50.5 oses sist 
Baggage and parcel room... 
Fire department........... 
Communication Equip- 
ment 
Telegraph equipment...... 
Telephone (outside)........ 
Telephone (intra-airport).. . 
Radio transmitting........ 
Radio receiving........... 
Fire alarm system.....:.... 
Shop Equipment 
Cranes and hoists (motors) . 
TEDUDICIMBDG o 6). 65.0. 
Ro rae 
a eee | 
J EP OS ag ee 
Hack saws (machine)...... | 
Lo Eee Pee ee eee 
Soldering irons............ 
Beading machine.......... 
ee 
Sewing machine. . 
Garage tools........ 
Ug 
i ee en 
Miscellaneous Equipment 
WU IPERS coe cs 34a < so 
Ventilating equipment... .. 
Heating equipment........ 
Power transformer........ .| 
Fuel and oil pumps........ 
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oon OOK KO 
xx OH OX KO 
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NO 


The equipment listed in the above table is not that which is 
found in any particular airport. It represents the equipment 
necessary for an airport containing all the buildings and ser- 
vices a busy airport requires. An “x” in the table means the 
airport has the item of equipment opposite the x 
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‘“Better environment, both in the home 
and in the manufacturing plant can- 
not but mean better satisfied work- 
men, and the better satisfied workman 


does a better day’s work.” 


An Interview with 


ALBERT I. APPLETON 


President and Treasurer, 
Appleton Electric Company 


By Leon I. THomMas 


- RE you constituted for the job?” That’s invari- 
off iy the question that Albert I. Appleton puts to 
young men who come to him seeking advice about 
entering a career. Perhaps he had asked himself that same 
question twenty-five years ago when he started in business 
for himself by founding the Appleton Electric Company. 
If he did thus quiz himself he must have answered in 
the affirmative. Both his previous experience in working 
for others and his subsequent handling of his own business 
affairs show “yes” to be the correct answer, written in capi- 
tal letters. 

When at the age of fifteen he began an apprenticeship 
as die and tool maker, Appleton made up his mind that he 
would be in charge of men before he was 21 years’ old. 
“And I was,” Mr. Appleton told me modestly as we sat 
in his spacious, many-windowed office of his Chicago plant 
one day recently. What better qualification to head the list 
of those required by the leader of a manufacturing institu- 
tion, I thought to myself, than that of ability to handle men. 

That this trait in the man has been a large factor in the 
building up of his present loyal organization of some 600 
persons in Chicago and another 150 in his malleable foun- 
dry in South Milwaukee is easy to believe when he explains 
and amplifies his views on management. 

A few prominent executives have recently told me that 
labor is easier handled today than formerly because they 
are better enlightened on the fundamentals of economics— 
in other words, because they have today a better conception 
of what business is all about. I thought perhaps that Ap- 
pleton was going to chime in with this thought, but not at 
all. Rather, he showed himself the born leader of men by 
saying, “Labor has always been easy to handle. True, times 
have changed and this has brought new standards of liv- 
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en Still ‘Respond 


Square ‘Deal 





Albert I. Appleton 
President and Treasurer, 


Appleton Electric Company 


ing and new environments, but men respond now to the 
square deal as always. 

“Time was,” he continued, “when a larger proportion of 
the workers were comparatively fresh from the monarchies 
of Europe, and consequently the lines of king and serf— 
of master and servant—were more sharply drawn than at 
present. And that meant that the capital-vs.-labor structure 
revealed its ugly framework more prominently than at 
present, when the true mutuality of interest is more appar- 
ent to all. 

“A better environment both in the plant and in the home 
which has come with the increased standard of living cannot 
but mean better satisfied workmen, and the better satisfied 
workman does a better day’s work. Give a workman more 
sunlight in the workrooms, give him cleaner conditions and 
he is sure to form better habits—better habits of work as 
well as of play. Better working conditions are the best 
cure I know of for careless, slovenly workmanship. 

“When Henry Ford first established his five-dollar-a-day 
minimum wage, what a furore it kicked up among employ- 
ers everywhere. Somehow I couldn’t share in the alarm, for 
it has always seemed to me that the more wages you can 
afford to pay the better it is for mankind. To show that 
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we practised what we believed, we were, so far as I know, 
the first electrical manufacturing company in this section of 
the country to close our plant at noon on Saturdays. And, 
wholly aside from any altruistic angle of the thing, it paid 
and paid well, I believe.” 

On a trip through the Chicago plant a day or so before 
I saw Mr. Appleton, I was attracted by the neat battleship 
gray on each and every machine. Nor was this a touch of 
gray peeking out here and there from under a coating of 
grease and dirt. So I asked about it when I got to head- 
quarters. “We keep two painters busy continually, outside 
when the weather permits, and inside the rest of the time. 
And then we keep the surfaces clean that we paint. 

“In some of our stairways we have painted the walls 
and ceiling with aluminum paint, which we find reflects 
the light well and gives a cheery effect to areas that are 
too often rather dismal. The impression that all this paint- 
ing gives to the employes cannot but be reflected in quality 
of workmanship. 

“And that goes for clerical help as well. I'll wager you 
can’t find a scratched-up, worn-out desk top in the offices. 
These same painters have the office furniture under their 
watchful care.” 

Now that we were off on a‘ discussion of equipment I 
thought the subject of handling labor had been dropped, 
but it is too important a part of good management in Mr. 
Appleton’s opinion to be treated lightly. So he picked up 
the thread again with the remark, “A lot of my friends 
argue with me that labor should come down with its wage 
scale. But I don’t agree at all. Produce more per man, 
but save the wages, is the way out.” Raise the wages and 
cut the costs are entirely normal twins in Mr. Appleton’s 
management philosophy—incidentally a philosophy well con- 
sidered by many leaders in American industry today. 

As most everybody in the electrical business knows, the 
Appleton Electric Company makes today electrical conduit 
fittings, chief of which are unilets, in which line are in- 
cluded threaded steel conduit fittings, threaded malleable 
conduit fittings and the latest improved no-thread type of 
malleable unilets, which eliminate the threading of conduit 
pipe. The electrical line consists of miscellaneous types of 
conduit fittings as well as outlet boxes, covers and numer- 
ous other specialties. 

The reelite, a handy extension light on a reel, and also 
the autoreelite, a reel spotlight, are other well-known prod- 
ucts made by this company. 
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- the left is a scene in the plant 
of the Appleton Electric Com- 
pany of Chicago, showing one of the 
large baking ovens in the enameling 
department. At the left of the oven is 
an endless conveyor so equipped as to 
permit of a very steep ascent. Below 
is one of the large punch presses 
in the Appleton plant, which Mr. 
Appleton explains was too large for 
existing requirements when it was in- 
stalled, yet today conditions are such 
as to require even larger presses,which 
tends to show the advantages of fore- 
sight in planning for new equipment 


3ut way back twenty-five years ago when the business 
was started and Mr. Appleton’s force of two workmen did 
all the manufacturing of the original line, which consisted 
of fuses, fuse wire, links, telephone fuses, and the like, 
these same broadminded policies of management were ap- 
parently in Mr. Appleton’s mind. The point is that man- 
agement policies in general are not like suits of clothes that 
have to be discarded entirely and new ones bought as the 
boy grows up. Fundamental policies of management hold 
good in small plant and large, and in motor manufacturing 
plant or insulated wire factory. That’s why Mr. Appleton’s 
observations on management seem to be of broad interest 
and value. 

Just a simple question about the advisability of junking 
old equipment brought a perfect torrent of excellent advice 
from Mr. Appleton on this and developed that he feels very 
keenly the wisdom not only of maintaining equipment at a 
high level of efficiency but of discarding equipment long 
before it dies a natural death, if, in the meantime, equip- 
ment with greater cost-cutting possibilities is on the market. 

“This thought got a sudden rejuvenation with me,” says 
Mr. Appleton, “when I was visiting the plant of one of 
the largest electrical manufacturers in Germany a year or 
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so ago. Here they were turning out stuff on old inefficient 
equipment and, consequently, at high cost. A query to 
the German executive brought the answer that they were 
perfectly aware of the handicap but that they could not 
afford new equipment. 

“This was undoubtedly so, but 1 wondered then, and 
have been wondering ever since, if they really would junk 
that machinery even if they could afford new and up to 
date equipment. There is something born in some people 
that makes them hold on to equipment just because there is 
still some life left in it. They seem to feel that it is a sign 
of weakness or of extravagance to junk that which still 
has a spark of life, whereas just exactly the opposite is 
the truth. 

“As everyone knows, it is in this readiness to junk old 
equipment for new that has put America where it is in- 
dustrially. We try conscientiously to put this thought to 
work in our plants and so are ever watchful for equipment 
that will do a better job than that which we have and at a 
lower cost. And when we find it, out goes the old. Senti- 
ment or ideas of false economy are not allowed to stand in 
the way.” 

“Sometimes it is an improvement in mechanism which 
makes for greater speed and hence greater output. Or it 
may be that the size of a machine may be the limiting fea- 
ture. Too small a machine may balk when larger and ever 
larger pieces of work are assigned to it. When we approach 
such a situation we feel that we would be 
falling far short of our management ob- 
ligations not to see to it that the size and 
capacity of equipment is kept several steps 
ahead of needs. 

“With us this is particularly true as re- 
gards punch press equipment. With the 
larger sizes of outlet boxes came greater 


N_ interesting arrangement for 
<4 handling lift truck tote 
is shown in the view at the right. A 
hinged L-shaped piece with a small 
hoist tilts the box onto the packing 
table, thus permitting of considerable 
savings in the handling of materials. 
In the view below, and in the rear of 
the punch press, may be seen the three- 
track endless conveyor, a full descrip- 
tion of which is given in the accom- 
panying article 
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demands upon the presses. This led us early into installing 
some large presses—perhaps larger than we needed at the 
time, but the wisdom of the choice has later been proved. 

“Perhaps no single branch of equipment has undergone 
a wider adoption and adaptation during recent years than 
have materials-handling devices. We have been mindful 
both of this and also of the fact that some handling meth- 
ods lend themselves well to one type of product and others 
to others. With us, we have put large stress on caster- 
mounted tote boxes and also on caster-mounted tables 
which may be wheeled quickly into new positions. This 
does not mean that we have disregarded the advantages of 
the lift truck. On the contrary, we use this modern device 
to a large extent. 

“Then too, we have been believers in the merit of so 
arranging machines in order of sequence of operations that 
the machine operator himself can pass the part to the next 
operator. 

“In one instance we feel that we have kept particularly 
well abreast of improvement by designing a belt conveyor 
so that a single belt carries three sizes of outlet boxes from 
the press room and yet keeps them quite apart in transit 
and delivers them into separate bins in the cleaning room. 
This is accomplished by longitudinal steel separators sup- 
ported just above the belt.” 

Like many other keen executives who have their ears to 
the ground, Mr. Appleton volunteered the opinion that our 












































American mastery of production problems is not without 
its danger—the danger of production getting out of step 
with distribution. We have not progressed so far along 
the road to perfection in the handling of distribution prob- 
lems as we have in production, and this means that there 
is ever present the temptation to overplay our production 
hand. 

To change the figure of speech, “we must be ever watch- 
ful,” says Mr. Appleton, “to see that we keep production 
in gear with sales. This, of course, doesn’t mean that we 
should be content alone to hold production down to the 
distribution pace but, on the other hand, we must transfer, 
from time to time, a portion of our production effort to the 
intelligent engineering of distribution. The skill that has 
brought success in production will, with a proper trans- 
ferring of emphasis, cause distribution problems also to 
yield.” 














¢ HILE the electrical manufacturer is a large buyer 
WO): materials of nearly all kinds he is not ordinarily 
looked upon as being an extensive user or purchaser 
of electric motors or of those materials and attachments 
usually associated with motors and motor drives. Quite 
to the contrary, however, a 
recent survey conducted by ill 
ELECTRICAL MANUFACTURING 
among its readers indicates 
conclusively that the manu- 
facturers of electrically-op- 
erated machinery and appli- 
ances or devices do purchase 
motors and attachments for 
motors and motor drives in 
considerable quantities. 
While this survey, which 
was in the form of question- 
naires sent out to electrical 
manufacturers, was not in- 
tended to include all of the producers of electrically-oper- 
ated machinery, it was sufficiently broad in its scope to 
take in those manufacturers representative of the various 
branches of the electrical manufacturing industry as a 
whole. Among those included, and from whom replies to 


dustry. 
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HE information given in the accompany- 

ing charts and tables was compiled from 
the answers to questionnaires received from 
electrical manufacturers, representing prac- 
tically all the different branches of the in- 
It is intended to show the average 
quantities of electric motors and materials or 
attachments usually associated with motors 
or motor drives these manufacturers buy 





AND FITTINGS 


the questionnaires were received, might be enumerated 
the manufacturers of laundry equipment, oil burners, phono- 
graphs, dental appliances, wrapping machinery, machine 
tools of many kinds and types, as well as the makers of 
other types of devices or apparatus that might be operated 
electrically. 

Since the survey was so 
general in its scope no at- 
tempt has been made in col- 
lating the data obtained to 
set out with any degree of 
accuracy information relat- 
ing to the various classes or 
groups of manufacturers 
using any certain size or kind 
of motors or attachments. 
But rather the various data 
have been arranged to indi- 
cate the average number of 
users in general of fractional 
horsepower motors and their attachments or equipment. 
Moreover, it was not the intention to point out exactly 
what percentage of the entire electrical manufacturing 
industry is represented by those replying to the question- 
naires. It should also be understood in studying the dif- 
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FIGURE 1 


Numbers and Types of Fractional Horsepower Motors Used by Electrical Manufacturers 
in Their Products 



































Sizes of Fractional Horsepower Motors 
Types | | | l — 
1 60 | 1/50 | 1/30 | 14/25 1/20) 1, 16/1 15 | 1/12 | 1/10 1/8 1/6 1/5 1/4 3/10 1/3 1/2 | 3/4 | Total 
i— ree eae ee | ‘ee Eee 

Single phase, straight in- | | 

duction. .|1, 000) 0 10, 601/5,000|2,025| 62/3,000|50 ,000/41,350) 1,040/108,154 0/168 ,777 0)44,247| 6,779| 4,104) 446,139 
Repulsion starting, induc- | | | 

tion running. . 0} 0 6 0} 4 0 0 0 562} 39,036 0} 54,467 0} 6,090) 8,400)12,424) 120,985 
Repulsion running Secale eo | 0 0 0 0 0| 0 0 0 0} 76,663 0} 17,861 0} 6,390) 4,116 955| 105,985 
Series A.C.........----.| 1) 0 0| 9 0} 0 0 0} 153 180} 75| 7,290} 0 0| 1,100] 154) 8,952 
St oe aa 0 0 0 0) 7 0} 0 244, 1,648 0 783 0 0 361} 1,456 4,509 
Miscellaneous types } 0/5 ,000 500 17|2 on is 025 2,560)38,470) 18,770| 262} 4,062/2,000 188/66,882| 3,652) 145,770 

Number of users of vari- pe a | 
PG ccoskomek 1 1 5 9} 22 43 2 116 1 20 73 43 358 
Total motors used..... ve 1,000} ,000 000/11, Tor a 062 ~ 2594, ,025| 50, aa aes 40,4 9) 244,451) 337|253,240/2,000|56,915 cia Wes 832,348 
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This table was compiled the answers to 358 questionnaires 
received from electrical manufacturers, and it shows that they 
purchase annually an average of 832,348 fractional horsepower 
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motors of seventeen different sizes and five different’ classes or 
types. In the miscellaneous group are ten or twelve different 
kinds or types of motors that are considered more or less special 
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ferent figures and informa- 
tion set out in the accom- 
panying tables and charts 
that they do not in all cases 
indicate true conditions with 


Motor Drives 


Number of Manufacturers Using Various Types 





respect to the total number 


. © Belt Drives 
of replies to the question- 
naires. In many cases the Chain Drives 
information supplied was Gear Drives 
either incomplete or was 


‘ Flexible Couplings 
omitted from some of the _ 


questions asked, and in some 
few instances the questions 
did not all apply to the re- 
spective manufacturer te 
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whom the questionnaires 
were sent, so that the fig- 











ures and other data given 
here apply to the total num- 
bers or average numbers an- 
swering the various questions 
in the questionnaire. 

All of the information 
herein contained was com- 
piled from a total of 358 
questionnaires containing 32 
questions each, and as has 
been stated the figures presented represent the answers to 
the various questions and not the questionnaires. It will 
therefore be seen that in many cases the totals set out in 
the accompanying tables and charts will not in all cases 
conform with the total number of 358. But, all of the 
information is based on the average consumption of motors 
and other motor attachments or equipment purchased by 
electrical manufacturers for a period of one year, and in- 
cluded in their products for resale. 

In general it would appear from reference to Figure 1 
that there are some 17 different sizes of fractional horse- 
power motors commonly used by electrical manufacturers 
in the course of a year’s production of their various ma- 
chines and devices. These range in size from 1/60 to 4 
horsepower, with motors as small as the former being but 
little used. It will be noticed that of a total of 358 users 
of fractional horsepower motors some 832,348 is the aver- 
age yearly consumption, with those of 4% horsepower being 
used by 116 manufacturers to the number of 253,240 an- 


Figure 3 


From the chart above it will be observed that belt drives are more extensively used by electrical 
manufacturers than any of the other types indicated. While many of them use chain drives, only 
a few drive their different products by means of gears. Flexible couplings are used by 128 and 
rigid couplings by 99, while many of them employ clutches and speed reducers on the various 
products they manufacture. It will be noticed that the total numbers shown in this table are 
greater than the total number of questionnaires because some use several types of drives 


nually. It would further seem from reference to Figure 1 
that motors of small fractional horsepower are not em- 
ployed extensively, as the greatest number of users appear 
to favor those from % horsepower up, with 73 using the 
Y% and 43 the 34 horsepower. In the column headed mis- 
cellaneous it will be seen that these are used in all of the 
sizes indicated, except 1/60 horsepower, but this group 
includes many types of motors that are not otherwise listed 
or are considered more or less as special. 

With respect to the different types of motors in most 
common use by electrical manufacturers it would seem 
that there are five with a preference being indicated for 
the single-phase straight induction type. In the miscel- 
laneous group, which is not included above, are about ten 
or twelve various kinds or types of motors that are more 
or less of special make and not commonly used. In one 
year electrical manufacturers purchase 446,139 of these 
and 120,985 of the repulsion starting induction running 
type. Of the single-phase straight induction type there 

are 136 consumers and of 
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the latter some 70 makers of 
electrical products employ 
them in their devices or ap- 
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pliances. Most of the other 
types are purchased in 
smaller quantities and by 


fewer users, although as a 
whole these latter are pur- 
chased in hundreds of thou- 
sands annually. This is clear- 
ly shown in Figure 2 from 
which it will be noticed that 
of the total of 358 only 23 














use the repulsion running 
type, 27 the series A. C. type 
and 43 the series D. C. 
motor. 





Figure 2 


While the data in Figure 1 show the average number of fractional horsepower motors of the 
different kinds used by representative electrical manufacturers in the course of a year it does 
not include the number of users of the different makes of motors. 
will be noticed that 136 report as using the single phase straight induction type, 70 the repulsion 
starting induction running, 23 the repulsion running, 27 the series A.C., and 43 the series D.C., 
while 59 manufacturers use motors of a more or less special make, classed as miscellaneous 


In considering the chart 
shown in Figure 3, with re- 
spect to different types of 
motor drives or connections 
through which power is ap- 
plied, it should be understood 
that some of the manufac- 
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totals is due to the fact that 
all asked did not reply to the 
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} | first question. Only 11 each 
289 | | 


purchase motors either from 
dealers or jobbbers, but it 
was clearly evident in the 
answers to this question that 
many of those reporting in- 
} | dicated that they bought 
| from the manufacturer while 
they really meant they 
bought from the manufac- 
turer’s agent, or the dealer. 
It will also be noticed from 











this chart that only 47 elec- 
trical manufacturers report 
as using special motors, al- 








Figure 4 


Practically all of the answers to the questionnaires from which the information in the table 

above was compiled indicate that most electrical manufacturers purchase electric motors directly 

from the manufacturer. Only a few of them use special motors, and out of the total of 358 

answers only 19 report as making their own motors. Most of these were manufacturers of 

motors as well as other electrical products. Control apparatus such as switches and controllers 

are purchased for resale with different devices and appliances by 167, while 163 buy electrical 
fittings for resale. In most instances these are for connections to the motors 


turers of electrically-driven machinery employ more than 
one type in the products they manufacture, which is the 
reason that the sum total of all the users of the various 
types of motor drives is greater than the total number 
of questionnaires. Evidently, from the figures set out in 
this chart, most of the electrical manufacturers employ 
belt drives on their products, although many of them use 
chain and gear drives, while still others derive power for 
their various machines and appliances through rigid and 
flexible couplings as well as speed reducers and clutches. 
Since the replies to many of the questionnaires were in- 
complete no attempt has been made in this chart to sepa- 
rate the different kinds and types of belt, gear and chain 
drives employed, since many of them employ silent chain, 
some texrope, others fiber 
gears and worm gears. Many 


though many of them did 
state that in some instances 
they required special wind- 
ings or some form of special 
mounting. Very few electri- 
cal manufacturers attempt to 
produce their own motors, as 
is indicated by the low re- 
port of 19 who do. In most 
of these cases electrical 
manufacturers only made motors when they were con- 
sidered as one of the products of the company. 

Since most electrical motors are purchased for attach- 
ment to some kind of machine or mechanical device it 
was considered expedient to learn what number of electri- 
cal manufacturers so constructed their products as to re- 
quire the use of switches, controllers and electrical fittings. 
This information is to be found in the lower part of the 
chart in Figure 4, from which it will be seen that 167 
report as purchasing control apparatus for resale with 
their products, while some 173 purchase electrical fittings, 
such as conduit, connections, and wire to be resold with 
the device to which it is attached. 

(Continued on page 68) 





of the replies indicated that 
some of the driving mecha- 
nisms were of original de- 
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ufacturers purchase all of 
the motors they use on their 
products, and that 314 of 
them buy directly from the 
manufacturer. Notice that 
the difference in these two 





From reference to the chart above it would appear that electrical manufacturers using electric 

motors in their products prefer to have these motors equipped with sleeve or plain bearings. 

Only one reports as using roller bearings, while 38 purchase motors equipped with ball bearings. 

Many manufacturers report as using several types of bearings in the different appliances, 

machines or devices to which the motors are attached, and several of.them state that the choice 
of bearings is made by the purchaser of the different products they manufacture 
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NEMA on Trade Practice 
and TARIFF Revision 


The midwinter convention discusses business trends, 
frames a tariff brief and formulates a plan for 
manufacturers’ support of local leagues 


DERN business trends, tariff re- 

vision, industry trade practice con- 
ferences and a common fund for the 
support of local electrical leagues were 
featured by the speakers at the general 
session of the mid-winter meeting of the 
National Electrical Manufacturers Asso- 
ciation held at the Hotel Commodore and 
NEMA headquarters in New York the 
week of Jan. 21. 

President Huntington B. Crouse, who 
made the address of welcome at the general 
session on Jan. 23, emphasized the hopeful 
aspect of many constructive trends in 
modern business and cited a recent series 
of bank advertisements as indicative of 
the spirit of cooperation. With respect to 
the present-day ability of industry to 
govern itself in accordance with an estab- 
lished code of ethics, through a medium 
such as that of the industry trade practice 
conference, Mr. Crouse declared that the 
time has arrived when this organization 
can govern its industry and formulate its 
plans in cooperation with the Federal Trade 
Commission. 

The importance of the electrical leagues 
in industry market development, par- 
ticularly in view of the proposed Electrical 
Industry Sales Conference Plan, was 
stressed by S. L. Nicholson in an analysis 
of the procedure for establishing a common 
fund for the support of the leagues. This 
coordinated plan of financing, which is an 
outcome of a study made by the League 
Council of league operating costs, has been 
approved by Nema and calls for the co- 
operation of national manufacturers of ap- 
paratus, material and supplies. 

W. E. Sprackling, vice-president in 
charge of the supply division, urged the 
members present to give detailed atten- 
tion to the question of industry trade prac- 
tice conferences and stated that the asso- 
ciation was ready to assist the individual 
sections or groups in the preparation of 
trade practice submittals. 

A dinner meeting of section chairmen 
was held on Jan. 21. The mid-winter meet- 
ing concluded with a meeting of the board 
of governors on Jan. 25 at which approval 
was given to the Nema resolution request- 
ing that an extra session of Congress be 
called as soon as practicable after March 
4 for the purpose of general tariff re- 
vision. 
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The work that the tariff committee of 
Nema has been doing in Washington in 
connection with the preliminary hearings 
before the Ways and Means Committee of 
the House was outlined by Thomas Allen, 
chairman of that committee. Mr. Allen 
presented an abstract of a brief which has 
been submitted to the Ways and Means 
Committee and in which certain important 
revisions are requested by the electrical 
manufacturing industry. 

In the words of the brief, Nema is not 
suggesting any increase in rates but merely 
a change in wording, which will clarify the 
law, so as to bring the classification of 
certain products under the rates which, it 
is believed, was the intention of Congress 
when the law was passed. Nema also 
recommends that in general the basis of 
valuation for the assessment of ad valorem 
duties should be changed from the foreign 
value, with its attendant difficulties of ad- 
ministration, to the American selling price 
of any similar competitive article manu- 
factured and produced in the United 
States, where applicable. Where not ap- 
plicable, it should be based on the domestic 
selling price of the foreign article in the 
United States. 


The Tariff Brief 


To the Ways and Means Committee: 

The National Electrical Manufacturers 
Association, whose members manufacture 
products valued at approximately $1,500,- 
000,000 per year and employ approximately 
250,000 workers, is suggesting some slight 
changes in Paragraph 372. We are not 
suggesting any increases in rates, but 
merely a change in wording, which will 
clarify the Law, so as to bring the classi- 
fication of certain products under the 
rates which, we believe, was the intention 
of Congress when the Law was passed. 

Prior to the passage of the present Law, 
the majority of electrical products, when 
imported, were classified under the catch- 
all clause of the Metal Schedule, which 
is now Paragraph 399, with a duty of 
40 per centum ad valorem. 

Paragraph 399 specifically provides for 
certain articles containing electrical heat- 
ing elements, as follows: 

“Table, household, kitchen and 
hospital utensils, and hollow or flat 
ware, not specially provided for, ... 


composed wholly or in chief value 
of copper, brass, steel or other base 
metal, not specially provided for, 
40 per centum ad valorem; and in 
addition thereto upon any of the 
foregoing articles containing elec- 
trical heating elements as constituent 
parts thereof, 10 per centum ad val- 
orem.” 


When discussing the subject of other 
electrical devices with the Sub-Committee 
of the Ways and Means Committee in 
1921, it was believed by said Sub-Com- 
mittee that the provisions of Paragraph 
399 were sufficient to cover all other elec- 
trical devices, not specially provided for, 
the rate of duty, 40 per centum, being 
considered adequate and satisfactory. 

Some time after the passage of the Act, 
the United States Court of Customs Ap- 
peals handed down a decision (8 Ct. Cust. 
Appls. 273; T. D. 37,537), in which they 
academically defined a machine as being 

“a mechanical contrivance for util- 

izing, applying or modifying energy 

or force, or for the transmission of 
motion. 


This very broad definition embraced 
many electrical devices and removed them 
from Paragraph 399 to Paragraph 372, 
as 

“all other machines or parts there- 

of, finished or unfinished, not spe- 

cially provided for, 30 per centum 
ad valorem,” 
although these articles are not commonly 
referred to as machines in commercial 
practice. 

In the manufacture of an electrical ar- 
ticle or device containing coils of wire for 
conducting the electrical current, which 
must be carefully wound and insulated, 
the labor cost is necessarily considerably 
greater than in an article which is com- 
monly known as a machine, consisting of 
purely mechanical parts and not contain- 
ing any electrical circuits. 

We believe that the proper rate, and 
the rate intended by Congress for these 
electrical articles and devices, can be in- 
sured by the addition, in Paragraph 372, 
just before the clause “all other machines 
or parts thereof,” of the following: 

“electrical machines, and apparatus, 

used in producing, utilizing, apply- 

ing, controlling or modifying elec- 


31 











































































Seeiniad ‘ 


























32 


trical energy or force, not special- 

ly provided for, and parts thereof, 

if composed wholly or in chief value 

of metal, 40 per centum ad valorem.” 

This will remove the confusion which 
now exists as to which of these electrical 
products should or should not be classi- 
fied as machines, relieving the customs of- 
ficials, the appraisers and the Court of 
Appeals from troublesome protests and in- 
suring importation of these products at 
the rate of duty which we believe was 
originally intended by Congress. No one 
will raise the question as to whether one 
of these electrical articles is or is not a 
machine, because the rate of duty would 
be the same, regardless of the result of 
the decision. 


Steam Turbines 


Many of the members of the National 
Electrical Manufacturers Association are 
also interested in steam turbines, not only 
on account of manufacturng them, but 
because they are chiefly used as parts of 
what are commonly called “turbo-generator 
sets.” These sets are used to convert the 
energy of steam into the energy of the 
electric current and consist of a steam 
turbine driving an _ electric generator. 
Steam turbines themselves are not elec- 
trical devices and should properly be 
classified as machines. The Customs 
Court, Second Division, however, has 
ruled on July 14, 1927 (T. D. 42,315) 
that a steam turbine is a steam engine 
which, according to Paragraph 372, car- 
ries a duty of 15 per centum ad valorem. 

In ordinary commercial language there 
is a very marked distinction between a 
steam engine and a steam turbine. In the 
steam engine the steam drives a piston 
back and forth in the cylinder, and this 
reciprocating motion is converted into ro- 
tary motion by means of the connecting 
rod and the crank. The cost of labor in 
the manufacture of such a machine is 
comparatively small. 

In the steam turbine the steam im- 
pinges upon a large number of buckets 
around the periphery of a set of wheels. 


Electrical Manufacturing 


The necessity for extremely accurate di- 
mensions in these buckets is such as to 
entail a very considerable cost of labor. 


Reciprocating Engines 


When the duty on steam engines was 
first specified at a lower rate than other 
machines in the Tariff Act of 1913 to the 
best of our knowledge steam turbines were 
not being imported, and we feel sure that 
it was not the intention of Congress to 
include them under steam engines. Within 
the past few years, however, a number 
of steam turbines have been imported, re- 
sulting in the ruling of the Courts, to 
which reference has just been made. 

We suggest that the proper rate of 
duty, which was intended by Congress, 
will be made adaptable for steam tur- 
bines if the clause relating to steam en- 
gines be modified by inserting at its be- 
ginning the word “reciprocating.” This 
clause will then read, 


“Reciprocating steam engines and 
steam locomotives, 15 per centum ad 
valorem.” 

There will be no ground for contending 
that a steam turbine is a reciprocating 
steam engine, and it will be classified, 
therefore, as a machine at 30 per centum 
ad valorem. 

We believe it was the intention of Con- 
gress in writing the clause, “all other ma- 
chines or parts thereof,” etc., this being 
in the Metal Schedule, to mean the metal 
parts thereof. The Court, however, has 
interpreted this clause to mean any arti- 
cle, finished or unfinished, which eventual- 
ly would become part of the machine 
(eg., Ct. Cust. Appls. ————; T. D. 
42,872). 

This has wrought great injustice to 
many lines of manufacture, in placing ar- 
ticles formerly classified under different 
paragraphs of the Metal Schedule, such 
as woven wire-cloth, and also under dif- 
ference Schedules, such as manufactures 
of wool, manufactures of porcelain, manu- 
factures of glass, etc., under the Ma- 
chinery Paragraph, 372. 
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We would, therefore, recommend that 
after the words “all other machines or 
parts thereof,” in Paragraph 372, the fol- 
lowing clause be inserted: 

“if composed wholly or in chief 

value of metal.” 


Those portions of Paragraph 372 cov- 
ered by these recommendations, if modi- 
fied, as suggested, will, therefore, read as 
follows, the words, which will be inserted, 
being italicized: 

“Reciprocating steam engines and 
steam locomotives, 15 per centum ad 
valorem . . . combined adding and 
typewriting machines, 30 per cent- 
um ad valorem; electrical machines 
and apparatus, used in producing, 
utilizing, applying, controlling or 
modifying electrical energy or force, 
not specially provided for, and parts 
thereof, if composed wholly or in 
chief value of metal, 40 per centum 
ad valorem; all other machines or 
parts thereof, if composed wholly 
or in chief value of metal, finished 
or unfinished, not specially provided 
for, 30 per centum ad_ valorem. 


Nema’s Recommendations 


Our Association also recommends that 
in general the basis of valuation for the 
assessment of ad valorem duties should 
be changed from the foreign value, with 
its attendant difficulties of administration, 
to the American selling price of any sim- 
ilar competitive article manufactured or 
produced in the United States, where ap- 
plicable. Where not applicable, it should 
be based on the domestic selling price of 
the foreign article in the United States. 

We are opposed to any weakening of 
and in favor of the strengthening of the 
Anti-Dumping Provision of 1921, the 
Marking and Branding Provision of 1922 
(Section 304) and the Retaliatory Provi- 
sion of 1922 (Section 317). 

National Electrical Manufacturers 
Association 
By: Thomas F. Allen 
Chairman, Tariff Committee. 
January 14, 1929. 





Plan Formulated for Support of Local Leagues 


An orderly procedure for collecting and 
disbursing funds contributed by national 
manufacturers of electrical apparatus, ma- 
terial and supplies for the support of lo- 
cal electrical leagues, has been prepared 
by the committee on electrical leagues and 
approved by the board of governors of 
Nema. 

Up to the present time there has been no 
satisfactory arrangement by which manu- 
facturers have contributed to electrical 
leagues. Such contributions amount to 
about ten per cent of the combined league 
budgets. In the case of many small and 
medium sized manufacturers no contribu- 
tions have been made because it was felt 
that too great a burden would be imposed 
by a worthwhile donation to each league. 
The correct amount to contribute to each 
respective league was another difficulty. 

Under the Nema plan, national manu- 
facturers will be asked to subscribe to a 
common fund for the support of local elec- 
trical leagues, said fund to be collected by 


a board of trustees nominated by the re- 
spective electrical manufacturers’ trade as- 
sociations and approved by the board of 
directors of The Society for Electrical 
Development. The amount contributed is 
to be based, insofar as possible, on a per- 
centage of sales, to insure an equitable dis- 
tribution of the manufacturers’ proportion 
to the operating costs of the leagues. The 
funds thus collected will be allocated by 
the board of trustees, augmented by rep- 
resentatives of the S.E.D. and the league 
council. 

A committee of eleven men appointed by 
the president of Nema will serve as Nema 
members on the board of trustees and will 
arrange for the cooperation of such na- 
tional electrical manufacturers not now 
members of that association. The com- 
mittee is composed of C. W. Abbott, D. R. 

3ullen, Marcus A. Curran, George E. 
Maguire, H. D. McKinney, S. L. Nichol- 
son, H. C. Pond, R. J. Russell, A. L. 
Smith, A. E. Tregenza, E. A. Williford. 


Armored Cable Industry Rises 
to Prominent Position 


In a recent announcement, A. Penn 
Denton, engineering director of the ar- 
mored conductor and flexible metallic con- 
duit section of the National Electrical 
Manufacturers Association, states that the 
section, as a manufacturing group, recog- 
nizes the broad field of use for armored 
conductors in residential, industrial, com- 
mercial and farm wiring. With this in 
mind, it has engaged in a trade extension 
program which contemplates constant re- 
search and development in conduit and fit- 
tings. 

The armored cable industry has grown 
from an infant industry twenty-five years 
ago to its present prominent position as a 
leader in the manufacturing wiring field. 
Through cooperative effort, it expects to 
extend the use of armored conductors in 
all wiring fields. The section believes that 
the trend in wiring practice today, as given 
in the National Electrical Code, is toward 
standardization in all types of wiring. 
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SECTION Council a Feature 


of Nema s Reorganization 


The regrouping of sections as outlined in the new 
constitution and by-laws, will develop a more ef fec- 
tive degree of cooperation 


HE revised constitution and by-laws 

just passed by the National Electrical 
Manufacturers Association mark a new 
departure in association management. 

The outstanding feature of the consti- 
tutional revision, which is the creation of 
a council of the chairmen of all groups 
in Nema, creates a federation of electrical 
manufacturing industries. Member com- 
panies making similar products are com- 
bined in approximately fifty such industry 
groups or sections. Larger groups are 
effected by combining sections with mutual 
interests and problems into divisions of 
which there are now five in Nema. 

In the new section council the leaders 
of the individual groups, both sections and 
divisions, will be able to accelerate and 
render their efforts more efficient through 
the closer relationship with the board of 
governors to which they will annually 
elect nine of their number. Immediately 
after each annual meeting, the governors 
will select thirteen of their number as 
members of the executive committee, of 
which eight will be selected from the 
elected members of the board and five 
from the members of the board selected 
by the section council. 

In view of the fact that all association 
activities originate in the groups, which 


are now represented on the governing body, 
an astonishing degree of mobility has been 
obtained. Association growth usually 
spells unwieldiness. In the case of Nema, 
however, where the rate of growth during 
the two and one-half years of the asso- 
ciation’s existence has been exceedingly 
rapid, careful management has overcome 
this danger and endowed increased stature 
with greater flexibility. 

The revised constitutional set-up also 
provides for the re-grouping of sections 
into new divisions in which, it is be- 
lieved, a closer and more effective degree 
of cooperation can be obtained by the 
individual sections thus organized. A new 
divisional grouping has been suggested and 
is at present being considered by the sec- 
tions. 

The old divisions are a holdover from 
the original separate and distinct organi- 
zations and were once recognized as the 
only practical means of bringing the sep- 
arate organizations tagether. In many 
cases this grouping did not represent the 
most logical arrangement of sections, 
which are really the basic units of the 
association and the point of greatest ac- 
tivity and interest for the members. Out- 
side of the section activities, the policies 
division, composed of the chief executives 


of all member companies, is the policy- 
determining group for the association and 
will be retained. 

Some of the suggested groups of sec- 
tions for new divisions of Nema are as 
follows: 

Appliance, industrial heating, insulating 
material, lighting, radio, roughing-in ma- 
terials, transmission and primary distri- 
bution, utilization and control, wire and 
cable, and wiring devices. Approval of 
this or some similar re-grouping will 
probably be given at the time of the spring 
meeting and become effective at that time. 

By decreasing the number of meetings 
from six to three each year, the associa- 
tion believes that approximately $300,000 
will be saved annually to the member- 
ship. This figure is estimated on the ba- 
sis of the saving in time, traveling and 
other expenses to the membership because 
of the smaller number of meetings. The 
annual meeting of Nema will be held in 
the Fall instead of the Spring, as hereto- 
fore, at such time and place as the board 
shall determine. In addition, two other 
meetings of the association may be held 
each year. Each section will also have at 
least two meetings each year, coinciding 
with the annual meeting in one instance. 





Summary of the Major Changes in the New Constitution 


The following summary gives the ma- 
jor changes which are now effective in 
the revised constitution and by-laws of 
Nema: 

1. The board of governors shall be 
composed of thirty members in- 
stead of being composed of the 
divisional vice-presidents and 
twenty-seven members. 


hd 


The executive committee shall be 
composed of the president and 
treasurer and thirteen members 
of the board, eight of which 
shall be selected from the elected 
members of the board and five 
from the members of the board 
selected by the section council. 
(See Paragraph 4.) 


3. The divisions, as now constituted, 
are eliminated with the exception 
of the policies division, and in- 
stead, such aggregations of sec- 
tions having a common interest 
and being a representative branch 
of the industry may be organized 
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into divisions by the board of 
governors. (No change is con- 
templated in the radio and appli- 
ance divisions as now constituted. 
Such re-grouping as the sections 
in other divisions may desire is 
provided for by this change.) 
4. For the purpose of coordinating 
and promoting recommendations 
of the board regarding section 
activities, a section council shall 
be organized, composed of all 
division and section chairmen of 
which the president shall be 
chairman. 
. The annual meeting of the asso- 
ciation shall be held during the 
month of September or October, 
instead of May or June, as at 
present. 
At least two meetings of the poli- 
cies division shall be held each 
year, one at the time of the an- 
nual meeting of the association 
and one in the Spring. 
7. At least two meetings of each 


wn 


oe 


section shall be held each year, 
one at the time of the annual 
meeting and one at the call of 
the chairman. 


8. The section council shall hold 
a meeting at the time of the an- 
nual meeting, one in mid-Winter 
and one in the Spring, preferably 
coordinated with the meeting of 
the board of governors. 


9. At each annual meeting of the 
association, seven governors shall 
be elected by the policies division 
for a term of three years, and at 
each annual meeting, following 
the election of the division and 
section chairmen, the section 
council shall elect nine of its 
number as members of the board 
of governors for the term of 
one year. 

10. After each annual meeting, the 
board of governors shall elect 
from among its members not 
more than five vice-presidents, 
who shall hold office for one year. 
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L[nsulation — \ts Uses 


in the Electrical Industry 


No. 10 of a Series of Articles on Common Materials 
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These are typical examples of some of the more common tybes 
of high voltage imsulators manufactured by the wet process 


ORCELAIN is one of the electrical industry’s oldest 

insulating materials. Amid the keenest of keen com- 

petition from compositions of later origin, it has more 
than held its own, chiefly so because of steady advancement 
in production methods by which quality standards were 
raised without costs being enhanced. The evolution of a 
porcelain insulator from the raw clay mixture to the finished 
product involves a score or 
more operations, and when 


it is considered that heat is q A knowledge of the principal character- 

istics of raw materials and parts is the 
essential basis of a rational production policy. 
Electrical porcelain, one of the oldest insu- 
lating materials in the electrical industry, has 
gained ground in spite of the keenest compe- 
tition of competitive materials, and if the 
electrical manufacturer would choose his 
materials wisely he must keep abreast of the 
constant developments that affect their quality 


the principal medium with 
which the electrical porce- 
lain manufacturer reduces 
his plastic raw materials to 
the accurate dimensions 
called for in _ insulating 
parts, one can not help but 
marvel at the almost in- 
finitesimal tolerances that 
have become customary. 
The principal raw ma- 
terials used in the manufac- 
ture of electrical porcelain are clay, feldspar and flint. The 
proportion and properties of each of these minerals have a 
direct bearing on the dielectric strength of the finished in- 
sulator. Dielectric strength is greatly influenced by the 
density of the clay mass or vitrification area. An ex- 
cessive proportion of clay in the mix, however, would im- 
pair mechanical strength and color. Roughly speaking, elec- 
trical porcelain batches consist of 50 per cent clay, 30 per 
cent feldspar and 20 per cent flint. Small quantities of 
magnesia may be introduced as a toughener for bodies and 





*Photographs by courtesy Imperial Porcelain Works and The Star 
Porcelain Company of Trenton, N. J. 
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While electrical porcelain is made by 
pottery methods it 1s a distinct and very 
highly specialized branch of the ceramic 
industry, so much so that electrical porce- 
lain manufacturers have a keen under- 
standing of the electrical duties which 
their products are called upon to perform 


By WILLIAM CRAWFORD HIRSCH 


glazes, replacing a corresponding part of feldspar. In 
porcelains called upon to offer a high degree of heat re- 
sistance, such as in connection with cooking and heating 
appliances, talc or steatite, possessing low shrinkage and 
coefficient of expansion and able to withstand sudden and 
frequent temperature changes, find employment. A number 
of rarer earths, such as andalusite, cyanite, dumortierite, 
mullite, etc., are at the electrical porcelain manufacturer's 
disposal when he has to meet out-of-the-ordinary condi- 
tions. No matter what materials are used, the greatest care 
is taken to keep out iron. Scales with set and locked beams 
for each ingredient are used to insure uniformity of mix 
and strict compliance with formulas which are regarded 
more or less as manufacturing secrets. 

Low voltage insulators, fittings such as knobs, cleats, 
bases for knife-switches and cut-outs, bodies for receptacles, 
plugs, sockets and snap and push switches are made by 
what is known as the dry process, while high voltage in- 
sulators are made by the 
wet or fluid casting process. 

The initial preparation of 
the raw material is the 
same for both the dry and 
wet processes. It is either 
prepared in blungers, large 
mixing machines that insure 
the disintegration of the 
minerals by the addition of 
water and the agitating 
mechanism into what is 
known as the “slip,” or a 
pebble mill is used to ac- 
complish this. The latter 
has the advantage of permitting closer control of grain- 
size, but necessitates the subsequent use of a magnetic 
separator to make certain that no iron has found its way 
into the mass. The slip is cleansed of all foreign matter 
through screening and then pumped to a filter press where 
part of the water content is eliminated and cakes of uniform 
size and of dough-like consistency formed. In some plants 
these cakes are subjected to an aging process of several 
days to improve the homogeneity of the mass. 

For the dry process the cakes are dried and then re- 
duced to powder form in a beater or pulverizing mill. In 
this shape the ground clay goes to the presses which hold 


Electrical Manufacturing, February, 1920 











co! 
im 
fir’ 
pre 
tio 
sti! 


mc 
an 








ae ie 


4 
- 


—p 


ter 


nts 
ral 


re- 









February, 1929 


the steel dies that shape the insulators. The diemaker is 
perhaps the most important among the many artisans who 
contribute their skill to the making of electrical porcelain. 
The shrinkage of porcelain in the firing process is approxi- 
mately 12% per cent, but shrinkage in drying before the 
ware goes to the kiln must also be taken into consideration. 
It is, therefore, nothing short of astonishing how accurately 
an expert die-designer computes the allowance he must 
make for shrinkage, especially so in intricate shapes with 
recesses that must be just large enough to hold securely in 
place the smallest of metal inserts. It is nothing unusual 
for a manufacturer to guarantee that measurements will 
vary less than the one-hundredth part of an inch from the 
specifications,—a tolerance limit that may not be astonish- 
ing in the working of metals with precision tools, but cer- 
tainly a most impressive achievement when reduction de- 
pends to a large extent upon atmospheric influences. 

Dies for small insulator parts are usually of the multiple 


The electrical manufacturer who under- 
stands the methods by which his raw 
materials are produced is frequently able 
to make valuable suggestions in placing his 
orders for materials or manufactured parts 


type, as many as six of the same shape being formed by one 
die. The die is inserted in the press, the operator filling it 
with the ground clay, a task that calls for considerable skill 
because in insulators with both thin and thick walls success 
depends to a marked degree upon the operator packing the 
clay tighter into one part of the die than another. In apply- 
ing pressure, the operator must work with a nice regard 
for uniformity of the handpower applied, else the porcelain 
will not run even in size. As fast as the shapes are pressed, 
the operator lines them up on a tray, sufficient density 
having been attained to permit of the ware being handled. 
This so-called “dust-pressing” method of production entails 
considerable economies over the wet process, chiefly because 
one die permits of quantity production, whereas in the fluid 
casting processes a large number of molds are necessary. 
Before outlining the salient features of the wet process 
and the operations that follow the forming of “green” 
ware, the name by which porcelain is known before it has 
been fired, it should be 
stated that the electrical 
porcelain industry has two 


divisions, the manufacture Geet porcelain for wiring fittings, 

such as knobs, cleats, and many other 
parts are made by the dry dust process. 
While this permits of quantity production, 
manufacturers maintain the closest control 
and every single piece undergoes the most 
careful inspection before it is shipped. With 
porcelain manufacturers taking every pos- 
sible precaution to ship nothing but perfect 
products consumers may well accept this as 
the settled policy of the industry to deliver 

only the best it is capable of producing 


of standard shapes, such as 
wiring fittings of the cleat 
and knob type, and of spe- 
cial shapes made according 
to buyers’ designs and spe- 
cifications. Quantity pro- 
duction, of course, is in the 
field of standard shapes. 
With one exception, all of 
these are made by the dry 
process. Tubes are made 
by the wet process, the 
clay, as it comes from the 
filter press, being forced through steel dies from which it 
comes forth in hollow cylinder form. Humidity drying 
imparts to these so-called “rolls” the required plasticity. 
They are then headed and ready for further drying and 
firing, both of which processes are no different from the 
procedure used in the dry process. 

In the manufacture of high voltage insulators, a varia- 
tion of the wet process, referred to by ceramists as the 
stiff mud process, is usually employed. Plaster-of-Paris 
molds take the place of dies. The slip is poured into these, 
and although many short-cuts and mechanical refinements 
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have been developed in the last few years, the forming 
operations in the stiff mud process embrace all of the pot- 
ter’s deft touches and feats on a lathe. 

Mechanical dryers await the porcelain after it has been 
formed, no matter by what process. Standard type in- 
sulators are dried at about 150 deg. Fahr. In modern 
plants, the formed ware is automatically conveyed to the 
dryers and from these to the dipping room. In some plants, 





Notice the intricate design of the heating unit brick for an elec- 
trical stove made of porous refractory heat resistance material 


the ware is also water-smoked to eliminate chemically con- 
tained water. 

In the dipping room, expert operators “fettle” the porce- 
lain, removing all rough edges, burrs, slivers, specks, etc., 
with wooden sticks, brushes, and other implements. Glazes 
are applied by a spraying machine or by dipping, the glaze 
substance being compounded of the same raw materials as 
the body, but in proportions that result in a glass surface. 
Special attention is paid to the perfect fit of glaze and body 
in point of thermal expan- 
sion, lest shivering or craz- 
ing, resulting from a dif- 
ference in the coefficient of 
expansion of body and 
glaze, set in. In the case 
of high voltage insulators, 
made by the stiff mud proc- 
ess, the glaze is usually 
black or dark brown, and 
great care is taken to pre- 
vent it from turning con- 
ductor as the result of 
improper firing, an increase 
in temperature beyond a 
certain point having the 
tendency of changing porce- 
lain from an insulator to a conductor. 

Containers, known as “saggers,” are used to protect the 
porcelain during the firing process. These crucibles, which 
are made on special presses from a batch containing con- 
siderable grog or ground fire clay, are properly dried and 
inasmuch as the length of their service is one of the im- 
portant cost items in electrical porcelain manufacture, much 
attention is given to their composition and production. With 
good care they may withstand kiln heat and handling six 
or more times. When they crack, the fragments are ground 
and used in the mixture for new saggers. The ware is 
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carefully placed in these saggers, and just as much care is 
taken to place the filled saggers in the kilns so that the 
fullest possible use of kiln capacity is made. 

Among the many different types of kilns used in the 
firing of electrical porcelain, the so-called tunnel kiln has 
attracted most attention of late. The General Electric Co. 
pioneered in the installation of this type kiln about 15 years 
ago. Electrical porcelain manufacturers are constantly 
striving to reduce fuel costs, and for that reason they fre- 
quently do not shun the high initial cost of installing new 
type kilns. Electrical porcelain is fired at very high tem- 
peratures, ranging from 2462 to 2642 deg. Fahr., and the 














Highly complicated designs of low voltage insulators made by 
what is termed in the industry as the dry manufacturing process 


fuel bill is one of the most important items among costs. 
For some time there was a tendency to substitute oil for 
coal and producer gas, but lately coal seems to be regaining 
favor as the most economical fuel. 

Dry process porcelain consumes as a rule on an average 
of 30 hours in the kiln. Vitrification of the glaze takes 
place at the same time as the burning of the body. When 
the kiln has cooled sufficiently, the finished ware is “drawn’”’ 
from it and subjected to a final inspection preparatory to 
packing. Material that is imperfect is rejected, and steel 
gages are used to make certain that special shapes with 
interstices for the imbed- 
ding of metal parts come up 
to the required specifica- 
tions. q 

Comprehensive specifica- 
tions for high voltage 
porcelain have been worked 
out by the American So- 
ciety for Testing Materials, 
taking into consideration: 
compressive strength, re- 
sistance to impact, dielec- 
tric strength, resistance to 
thermal change, moisture 
absorption, etc. The Na- 
tional Electrical Safety Code provides that “insulators for 
operation on supply lines of voltages exceeding 7500 volts 
shall be of porcelain or other material which will give 
equally good results in respect to mechanical and electrical 
performance and durability, and should be marked by the 
maker with a classification number and maker’s name or 
trade-mark, the marks being so applied as not to reduce 
the electrical or mechanical strength of the insulator.” The 
Code also makes mention of “thoroughly vitrified and glazed 
porcelain” as a suitable insulator support for storage bat- 
teries and for terminal bases on motors and generators. 
Toughness and elasticity are among the most important 
requisites of high voltage porcelain insulators, so as to 


When the porcelain manufacturer knows 
what an insulator of special design is to 
be used for and under what conditions, he 
can go about intelligently to embody the de- 
sired properties in as high a degree as pos- 
sible in the finished product. Without such 
information it may readily be seen that he is 
laboring under a serious handicap which the 
consumer could well overcome by sending 
full data and complete information with orders 
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fit them for resistance to the effect of high frequency. 
Mechanical strength is also highly important as a protec- 
tion of cores should a missile hit the insulator. Density 
of structure, so as to preclude the absorption of moisture, 
is, however, one of the most important properties in both 
high and low voltage porcelain insulators. In this connec- 
tion, it should be stated that some electrical porcelain in- 
sulators are used unglazed. 

Dies for special shapes of porcelain insulators are paid 
for by the buyer whose property they remain. The manu- 
facturer assumes the care of the special dies, and quite 
frequently replaces them at his own expense when they are 
worn out following commensurate production. 

Aside from its use in wiring fittings, bushings in trans- 
formers, wall and floor tubes, potheads, etc., porcelain finds 
employment in the electrical industry in connection with 


When electrical manufacturers specify 

less liberal tolerances on insulating parts 
than are required by the use for which the 
insulators are intended they merely increase 

the production or manufacturing costs 


electric signs and in some types of lighting fixtures. In 
these uses, however, the porcelain is not what is generally 
understood by electrical porcelain which designation is re- 
stricted to material specially made for insulating purposes. 

In as much as porcelain insulators are used for such a 
diversified number of applications, and as the particular 
use of the insulator often governs the method of its pro- 
duction, it is highly essential that the porcelain manufac- 
turer have as much data and information about the ap- 
plication of the insulator as it is possible for the user to 
give him. In the long run it will be found that when this 
practice is followed both the porcelain manufacturer and 
the user will be greatly benefited. This is due to the fact 
that insulators are made, usually by two processes, and 
from many different kinds of materials, all of which re- 
quire different methods of handling and treatment in the 
course of production. Therefore, without a full knowledge 
of the application of the insulator the manufacturer is at a 
loss to know just what materials to use or what treatment 
the semi-finished product should undergo. 

Then too, quite frequent- 
ly users of porcelain in- 
sulators often require ex- 
tremes in accuracy by the 
manufacturer when greater 
tolerances would serve just 
as well. In other words, 
every user of porcelain in- 
sulators should be careful 
to study the applications of 
the insulators fully before 
he makes drawings and 
prepare specifications for 
them. When it is under- 
stood that the shrinkage of 
porcelain in the firing process is often as much as 12% per 
cent it can be readily seen that extreme accuracy is re- 
quired in the making of the dies for the insulators to 
insure that the finished product will fulfill requirements. 
In this respect, when there is the least doubt in the mind 
of the user of insulators it would be well for him to con- 
sult with the manufacturer before any drawings or speci- 
fications are prepared. It has been found, because of his 
intimate knowledge of porcelain production, that the manu- 
facturer can often assist the user in planning the insulator 
so as to save both time and money in its production, all to 
the end that both will be benefited materially when they 
cooperate with each other fully. 
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The manufacture of 
electrical porcelain 1s a 
highly important branch 





: of the electrical industry be- 
cause of the many intricate pro- 
a cesses involved and the extreme 





accuracy required in the production 
. of most of the more complicated pieces 


“t fdas illustrations on this and_ the 

two following pages, together with 
iia the article on the three preceding 
e pages describe the many intricate 
re processes involved in the production 
of electrical porcelain insulators. The 
photographs reproduced — herewith, 
through the courtesy of the Sta 
Porcelain Company of Trenton, N. J., 
show how several types of insulators 


are manufactured in one large plant 
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{ T the right is a group of workmen operating hand presses 
: in the process of forming insulators such as knobs, cleats, 
blocks and the like, by what is known as the “dry process,” 


while the women in the viet clow are cleaning and scraping 
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insulators to prepare them for immersion in the glazing solution 
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another view of the “dipping room” showin 
thre libh 1 EF nlont 5 d 
the aippimg of cleats a truck load of SAUGeVs aS 
they are being placed in an 
automatic oven for drying. 
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URING the firing of 
the kiln the ‘“yreen” 


ware im the “saggers’ ts 
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% onverted into the finished 
Cc ¢ 
—e product and as soon as the 

kiln has cooled sufficiently 
Pha _ 
at fo permit of eniry u 1s un- 
ta oaded or “drawn” as is 
; shown im the view at the 

, . 

; ight. The workman with 
as . . . 
m the shovel m the illustration 
{ { i ys 
helow at the right is mixing 
" the ingredients from which 
‘ ; . . 
sed porcelain is made. This op- 
ea P 

] eration requires considerable 
nial E 
mis weuracy to insure that only 
. - 

zs the exact amounts of the 
un | 
n- several difierent materials 
ie employed is compounded in 
c 


the mixing operation 





HE equipment shown in the view 

above is used for making “saggers” 
m which electrical porcelain is dried. In 
both the wet and dry processes the ma- 
terials used in electrical porcelain pass 
through devices known as filter presses 
like those shown at the right 





Jrom an overhead I-beam rail system conver 


FTER being formed the insulators are dried in an auto- 
matic oven heated to about 150 degrees. Racks suspended 


i¢ 


y the “green” ware 


from the forming presses into and through the drying ovens. 


Chis operation is illustrated in the view at the left. The 
m the wiew below 


VISE 


d crushing device in which filter press 


man 
at the right is shown Operating an impro- 


cakes of clay are 


broken into small pieces, after which the material is moistened 


and 
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reduced to a very fine powder in devices known as grinders 


w beater mills, which leave it in the form of damp dust 





















































(compensator “Design 
eAdvances with -Sndustry 


Compensators originated 
in 1898. A wall-type ap- 
peared in 1901, and an 
improved type was manu- 
factured in 1902. In 1909 
a different compensator 
was introduced. The 1898 
type was redesigned in 
1917 and used until 1924. 
Overload relays are em- 


ployed today 








BOVE is a view of 
- the original hand- 
Starting compensator, 
consisting of a cast iron 
box,auto-transformer and 
knife switch, mounted on BOVE is a view of 
the same base with the ; £1 the wall-type com- 
transformer 4 pensator of 1901. This 
At the right is shown 7 Faas ¢ type had a cylinder 
the 1902 design, with - a q switch, with knife switch 
rugged switch and over- : contacts immersed in oil. 
load protection. The 
blade type of switch was 
changed to the drum 
switch blade with im- 
proved cylinder 


The type of 1909, at the 
left, featured undervolt- 
age and overload protec- 
tion by fuses or dash pot 
overload relays 














«MMMM SNM 


4! the left is shown the design of 


compensator used in 1917, a com- 


a 
plete redesign of the 1898 hand start- 
er. This type of self-contained com- 
pensator, with overload and under- 
voltage features mounted inside the 
case, arranged so the compensator 
could be wired in the circuit 


At the right ts the design of the com- 
pensator in use today. The use of 
thermal overload relays in place of 
dash pots is the important innovation, 
Multiple rated auto-transformer coils 
and improved push-button mechanism, 
including attachment to reset thermal 
overload relay, are new features 


Photos by Courtesy of General Electric Co 
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GAIR CORRUGATED SHIPPING CASES 

Electrical apparatus is constructed with exactness,of 
material that is sensitive, fragile and easily dislo- 
cated by vibratory shock. Gair Corrugated Cases 
are built for the safe transportation of many products, 
but the essence of quality and precision in structure 
looms large in our service to electrical manufacturers, 





ROBERT GAIR COMPANY 


420 LEXINGTON AVENUE, NEW YORK CITY 
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Ribohm is the trade temperature rise under load 
name of a patented re- over the entire resistive ele- 
sistive element made only ment, and entirely elimin- 















by Ward Leonard Elec- ates “current crowding.” 
tric Co. It is made of a special alloy metal, formed Weight for weight, Ribohm dissipates more energy 
into a “U” shaped channel for structural strength. than any other resistor. It is light, rigid, strong, and 

Ribohm has a practically zero temperature coeffi- simple in construction and flexible in use. Ribohm, in 
cient of resistivity, and does not suffer from “‘fatigue’’ many applications, eliminates all internal wiring in the 


under vibration. A uniform cross section gives uniform resistor or rheostat, with resultant economy of assembly. 


What Are Ihe Applications of 
RIBOHM ? 
































IBOHM is a heavy duty resistor manufactured only PLATING TANK RHEOSTATS . . LABORATORY AND 

by the Ward Leonard Electric Co. It was PORTABLE LOADING RHEOSTATS . . PROJECTION 

developed seven years ago and has been placed in AND ARC LAMP RHEOSTATS . . LARGE CAPACITY 
actual service for test in all of the major fields of AIR HEATERS 


application for large current capacity resistors. ' , 
PP © ati In short, Ribohm is rapidly becoming the standard 


Ribohm includes among its advantages for this work resistive element for use where service is difficult and 
a low temperature coefficient of resistivity, the light- the elimination of the usual resistor trouble is 
est weight of any resistive element having an equiva- desired. 


lent rating, a marked simplicity in application and 
use, and extraordinary mechanical strength in its 
ability to withstand mechanical shock, and ex- 
cessive vibration. 


If you employ heavy duty resistors in your control, 
Ribohm is of interest to you. Our engineering de- 
partment will work with yours in a_ preliminary 
determination of your resistor problems. This ser- 


Ribohm is used extensively for . . BATTERY CHAR- vice will not obligate you in any way. 

GING PANELS . . FIELD RHEOSTATS . . HEAVY 

Duty Motor STARTERS AND CONTROLLERS . . WARD LEONARD ELECTRIC Co. 
ELECTRIC FURNACE RHEOSTATS . .  ELECTRO- MOUNT VERNON, NEW YORK 


{Left} 36 kw. 

‘Portable 
Loading 
‘Rheostat 


{Right} Field 
Rheostat 





















{Right} 
Laboratory 
Loading 
Rheostat 


{Right} ‘Ribohm- 
Vitrohm ‘Projector 
Lamp Rheostat 
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BOVE is shown the five-passenger plane 
of the Pilot Elec. Mfg. Co., Broor- 

lyn, N. Y., known as the Pilot Airplane 

Radio Laboratory, fueling in preparation for 

a trip to Washington, where experiments on 

a new visual radio beacon were conducted 

y in cooperation with the United States Bureau 
- of Standards. At the right is an example 
of publicity accruing to the owners of the 

plane incidental to their experimental work 
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'? LABORATORY PLANE 
: MAKES FLIGHT RECORD 


What is believed to be record time 
for a plane of its size was recently 
| set by the flying laboratory of the 
| Pilot Manufacturing Company in a 
fast Mignt from Washington to New 
| York. 

The plane took off from Bolling 
Pield, and with a tail wind arrived at 
Curtis Pield one hour and fifty min- 
utes later, averaging a speed of ap- 
proximately 125 miles an hour. The 

{plane was piloted by Louis Meier, 
naval reserve officer, while Zeh Bouck, 
radio engineer. and A. K. Hunman, of 


“Weneveneunnarnenes 





sengers, 
———— 


+ sons: esevesccessase ss 


At Washington, left to right: Mr. Dunmore, director of radio research, U. S. 
Bureau of Standards; Harry Diamond, bureau engineer; Louis Meier, pilot of the 
airplane laboratory; Zeh Bouck, author of this story, and Mr. Hunman, bureau 

engineer. Bureau engineers are holding radio beacon apparatus 


the Bureau of Standards, were pas- 


Three uses are made of the 
Pilot airplane radio lab- 
oratory: experimental 
work on airplane radio 
equipment, quick contact 
with customers, and pub- 
licity.Importanto perating 
costs have been obtained. 


By ZEH Bouck 
Engineer in Charge of Aeronautics 
Pilot Elec. Mfg. Co., Brooklyn, 

N.Y. 


N June, 1928, the Pilot Electric 

Mfg. Co. purchased a five-place 

Stinson-Detroiter to be used 
mainly as a radio laboratory to in- 
vestigate the various problems arising 
in connection with the use of radio 
for airplanes. Besides this, the plane 
has been used for quick transporta- 
tion and for general publicity pur- 
poses. The comments that follow in- 
tend to describe the brief history of 
this one plane, and to speculate some- 
what as to the general practicability 
of airplanes for electrical manufac- 
turers. 

As was said, the principal purpose 
for which the Pilot plane was pur- 
chased was for a radio laboratory. It 
is hoped ultimately to make develop- 
ments in radio receiving and trans- 
mitting equipment that will contribute 
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URTISS FIELD, at 
Mineola, Long Island, 
the airway terminal of New York 
City. The Pilot plane is kept in one 
of the hangars in the foreground. This 
airport is only eight hours from Chicago 
and two hours flying time from Washington 


considerably to the safety of trans-oceanic flights. In the 
course of the development work that has already been 
made, the plane was recently taken to Washington where 
tests were conducted jointly with the United States Bureau 
of Standards on their radio beacon. The radio beacon is, 
in the last analysis, a small instrument plugged into the 
instrument board before the pilot which gives him a visual 
indication of whether or not he is on his course. This 
device is sensitive over a distance of 200 miles. 

There is no direct profit in this development work, : but 
it is hoped that eventually something really genuine to the 
art of flying will be contributed, which may, incidentally, 
bring a profit to the company. Already considerable develop- 
ment work has been done, and a fairly satisfactory line of 
transmitters and receivers has been evolved. 

The second use of the plane is for quick transportation. 
For instance, last June it was used to make an eight hour 
flight to Chicago, saving one whole working day in New 
York. Numerous flights to Boston have had their commer- 
cial significance, and on various occasions where speed 
has been absolutely essential, radio parts have been delivered 
by air. 

The third utility of the plane is its publicity value. This, 
in the majority of instances, is incidental, and accrues as a 
natural result of experimental work. For instance, the 
recent return trip from Washington set a record for this 


At the Chicago Radio Show last spring the Pilot plane drew a 
great deal of attention. The above picture shows the fuselage of 
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size of ship, and resulted in 
valuable publicity indicated by 
the news clipping reproduced 
on the preceding page. 

When the Graf Zeppelin 
visited this country, the Pilot 
plane broadcast a description 
of the event from the air over 
radio station WOR. The plane 
carried a radio announcer and 
a short wave equipment for 
broadcasting to the land sta- 
tion in New Jersey. This was 
put on the wires and rebroad- 
cast over WOR’s regular 
channel to the world in gen- 
eral, Naturally considerable 
publicity resulted from this 
feature, as well as from the 
short announcements that were 
made frequently over WOR 
for several days prior to the 
arrival of the Zep. 

Plans are now under way 
for subjecting airplane radio 
apparatus to rather extensive 
tests, from which the company 
will undoubtedly derive a cer- 
tain amount of publicity. The 
plane will be taken south, 
covering Miami, and as far in- 
land as Nashville, Tenn. Arrangements are being made with 
different broadcasting stations along the route for rebroad- 
casting programs from the air. The idea is to have aero- 
nautically or radio prominent personages broadcast a fifteen 
minute talk from the plane which will be picked up and re- 
broadcast exactly as was done over WOR on the arrival 
of the Graf Zeppelin. 

There have been occasions in which the plane was used 
for pure publicity purposes. For instance, the plane was 
offered for carrying delegates of the International Aero- 
nautical Conference from New York to Washington. 

The question as to whether or not it would pay an elec- 
trical manufacturer to use an airplane is of course a question 
that cannot be answered arbitrarily. The value of an air- 
plane to a manufacturer must be reckoned with little con- 
sideration for advertising value. An airplane is rather a 
common thing these days, and such publicity as has been 
derived from the Pilot plane has been due to the rather 
close association of two fairly spectacular things, flying 
and radio, combined in novel ways. From a purely commer- 
cial standpoint, then, the value of a plane depends upon 
the value of time which can be saved by it. Any decision 
to use a plane must then come from a comparison between 
this value and the cost of operation. 

“For various reasons,” says the aeronautics branch of the 
Department of Commerce, “no definite figures are available 
on costs in airway operation; nor are figures available on 







the plane being towed to the exhibition hall. This plane, with 
radio equipment, was also shown at the New York Radio Show 
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a to Nee EXPLANATION 
1@ tetera” r * pep Railroad, one track === Main Highway 


<~e-~« Railroad, three tracks = ==m=e= Minor Road 
—se—ee- Railroad, four tracks My City or Large Town 
eee Railroad, electric oe Town or Village 


¢ en i — o Race Track 
* Fixed Beacon” B PAWTUCKET Cities underlined have name painted 


9 Revolving Beacon 


QD 'rtermediate Feta wien Beacon 








(Ross country flights are 
done by the use of strip 
maps, such as this, printed 
by the Department of 

Commerce. Log of 
flight is given in 
text 


costs of air service operations. There are given following, 
however, some reported costs, estimates and references. 
One experienced in airway operation has furnished the 
following data, using single-engined planes valued from 
$12,000 to $14,000.” (The plane used by Pilot cost $16,000.) 


Cents per mile 


i , MCC ORR CELE TONS ee ee y 
DPE POL EERE PEE Pt. Cer tere re 23 
PIPER Sacc Sols ccceWantwiercenet RULE 8.6 
Pe Os ak iet vin x0 ccedcus de cnee ceuneuee 5.0 
PON GHEE. osc ecctxiwwewente ewer 0.6 
FRGPOIICE THINO. Si donde ccacda destapenitenes 0.6 
FRGGPONEE  THNE. oii. coe ten nd ceeenewi ees 0.48 

| Se ee rrr ere 25.08 


These figures were provided by an operating company, 
and will vary slightly from the operation costs of an in- 
dividual. Regarding the costs of private air travel, the 
Department of Commerce says, “The operating costs of 
a standard three-place, 200 hp., open cockpit biplane, is but 
16 cents an airplane mile—and these are, so to speak, 
‘crow-fly’ miles.” 

A recent report of the Ford Motor Company states that 
seventy cents per mile is the cost of operating Ford all- 
metal, trimotored planes for freight service. 

Individual manufacturers will use airplanes more and 
more as they become more and more air-conscious. There 
are millions of people in this country who have never 
flown and who are entirely unfamiliar with the process 
of flying. Some idea of the process of flying from Boston 
to New York may be gotten from the following log, and 
from some examination of the aerial map reproduced here. 


ae Railroad, two tracks === Secondary Highway 















These maps are 
printed by the govern- 
ment in strip form, meas- 
uring about three feet long 
by ten inches wide. In the map 
reproduced here, the dotted line 
represents the airway, and the vari- 
ous markings and airfields have been 
touched in much heavier than they appear on 
the pilot's map. The log of flight, using this 
map, is as follows: 


8.55 A. M.—Motor started. 

9.15 A. M.—Take-off, Boston airport. 

9.18 A. M—Over Boston. ' 

9.22 A. M—Over outskirts of Boston—Dedham on right— 
Course 227, heading 6 deg. into wind. ; 

9.34 A. M—Right on course—Nattleboro on right. Thirty 
miles from Boston—ground speed 95 m.p.h.—air 
speed 110 m.p.h.—altitude 2500 ft—visibility good. 

9.40 A. M—Over Providence—Narragansett Bay to left— 
Course changes—flying about 236. 

9.47 A. M.—Single track R. R. crossing main road at cross- 
roads at river fork—River Point—speed 95 m.p.h. 
right on course—2900 ft. , 

10.00 A. M—End of single track road—Hope Valley—a little 
S. of course. : 

10.05 A. M—N. of westerly—climbing. 

10.12 A. M.—Fisher’s Island—4500 ft.—change course to 257. 

10.15 A. M.—Over Long Island Sound—4500 ft. " 

10.20 A. M—Plum Island—across Sound—4000 ft—speed 95 
m.p.h.—change course to 262. 

10.39 A. M.—S. of course—over N. shore of Long Island. — 

10.49 A. M—Rocky Point—speed 96 m.p.h—2000 ft.—getting 
thicker, but not bad. 

11.06 A. M.—See tank at field dead ahead. 

11.09 A. M.—Curtiss Field—gun cut, coming in for landing— 
average speed 94.5 m.p.h. 

Actually, no such log is kept ; this is given here just to give 
an idea how flying is done by map. This map also illus- 
trates the way in which airways are lighted for night flying, 
and how close together emergency landing fields are placed. 
These intermediate landing fields, as they are called by the 
Department of Commerce, under whose supervision they are 
operated, have a rotating beacon for guiding fliers to the 
field, and enough lighting equipment to outline the field and 
light a runway sufficiently for making a landing. No han- 
gar service is provided, or other service common to terminal 
airports. The airway between Providence and Boston is 
not indicated on the map because this route is not lighted. 
Airway roof markings could not be indicated on the map. 








No. 2 of a Series on Electrical T est- 
ing Instruments and Methods 


Graphic instruments providing 

permanent records of almost any 

kind of operation are available in 

many different types and they are 

used extensively for a wide variety 
of purposes in industry 


N the first section of this series, the essential details 

of standard portable indicating instruments were pre- 

sented, including information on the principles of 
operation, and specifications for selecting suitable types 
and ranges. In this section similar details will be given 
for portable graphic instruments and for those graphic in- 
struments required for special tests. 

Graphic Instruments——In electrical testing instantaneous 
values of all essential elements of current, voltage, watts, 
power factor, frequency, etc., can be obtained by the use 
of portable indicating instruments. There are conditions, 
however, where much good judgment and experience are re- 
quired by the user of these instruments if fluctuating conn- 
ditions are encountered and a reliable interpretation is ex- 
pected. Even in the hands of an experienced tester, the in- 
dicating instrument fails to give much data that are essen- 
tial to conclusively check impressions or inferences from 
the results of calculations and frequently it is necessary to 
get new and additional data in order to make sure that the 
first interpretation of the use of the indicating readings 
is correct. 


ee eee ® 
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By D. H. BRAYMER 


Consulting Engineering Editor 
ELECTRICAL MANUFACTURING 


The graphic instrument provides a continuous reading on 
a suitably ruled chart and besides showing instantaneous 
values for any time period also gives fluctuations over the 
complete period of time the instrument is connected in the 
circuit. These fluctuations make it possible for the tester 
to visualize many things which might easily go unnoticed 
and the record charts can be studied over a considerable 
period of time in an analysis of the conditions of opera- 
tion and the performance of the machine under test. The 
graphic instrument is of decided value in those cases where 
there is a difference of opinion on the operating conditions 
or on things that may or may not happen in an electric 
circuit. The graphic record gives, with greater accuracy 
and in more detail, variations that might be observed by a 
tester if he were to be present and watching for these varia- 
tions continuously over a long period of time, which is an 


All lights in 
offices burnt 


Janitor begins 
dusting 


Ul lights out 
lunch hour 
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A continuous chart made with a graphic instrument showing the 
Note 
the fluctuations in the required load as the lights are turned on 


load factor on the lighting system in an office building. 
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Lighting load due 
to dark morning 


Janitor starts 
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and off at different times during the day, and particularly 
the early morning period, when consumption was at its highest. 
With such charts accurate records of requirements can be learned 
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expensive and crude method of getting a record of the 
things that the graphic instrument will provide without any 
attention whatever. 

The types of graphic instruments most used provide a 
record on a round or a strip chart which also furnishes a 
time scale so that readings can be obtained from the chart 
for any hour of any day during the period the instrument 
is connected in circuit. This time element is provided by a 
standard clock which controls through gears the rate at 
which the chart travels under the recording pen element. 
Thus with a record placed on a graphic instrument at 1 p. m. 
of any day with the pen element started at that time, the 
chart will record instantaneous values during each hour 
until the instrument is disconnected. In the strip chart 
instruments it is also possible to change the rate of chart 
travel from 3/4 in. to 12 in. per hr. to the same values per 
min. and thus stretch out rapid fluctuations in readings on 
the chart so that very small and very rapid variations can 
be closely and accurately studied. It is also possible to se- 
cure a special attachment for graphic meters that will pro- 
vide chart travel in inches per sec. so as to record rapid 
movements of the pen element in such a way that an open 
curve is provided which can be easily and accurately read. 


Various Types of Graphic Instruments 


( YRAPHIC instruments are available in portable types 

corresponding to nearly all the types that are available 
in portable indicating instruments, and in some types that 
are not available in portable indicating form. These port- 
able types are as follows: 

Ammeters, voltmeters, wattmeters, power factor meters, 
frequency meters, combination A. C. and D. C. voltmeters 
and wattmeters. 

They are also available in special forms for special test- 
ing as follows: Kilovolt ampere meters, speed recorders, 
pressure and vacuum recorders, service and production re- 
corders, condenser recorders, boiler water concentration 
meters with special features such as twin type mounting for 
two meter elements, and special attachment for automatically 
changing the speed of the chart travel from inches per hour 
to inches per second when an abnormal condition arises and 
it would be desirable to obtain a stretched out record of 
violent movements of the pen element during the period 
this rapid movement takes place and then return auto- 
matically to normal chart travel for normal pen movements. 

Graphic instruments are available in several different 
makes but, as typical of this group of instruments, reference 





Figure 1 shows the general form of an Esterline-Angus Kva. meter 
element and the paths of the magnetic flux in a single-phase unit 
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will be made to those manufactured by the Esterline-Angus 
Company, which specializes in the manufacture of only the 
strip type of graphic instrument. 

Special Graphic Instruments.—In what follows the essen- 
tial features of the special graphic instruments listed above 
will be outlined. 

Kilovolt Ampere Meter—An alternating current inte- 
grating wattmeter measures kilowatts instead of kilovolt am- 
peres, usually abbreviated Kva., because of the fact that 
when the power factor departs from unity, the phase re- 
lation of the magnetic fields produced by the current and 








While the device shown above is not a graphic instrument, 
it serves to illustrate the type of construction employed in 
portable instruments that are now being used extensively 


the voltage cutting the meter disc is changed. In order to 
make an instrument measure Kva., it is therefore only 
necessary to maintain at all values of power factor the 
same phase relation between the magnetic fields produced 
by the current and the voltage which exists when the power 
factor 1s at unity. 


The Single Phase Unit Meter 


— single phase unit of the Esterline-Angus Kva. meter 
is shown in Figure 1. The frame F and the yoke S are 
made up of laminations. The two current coils C magnetize 
the frame F. In the polar space the potential element A 
is mounted so as to be free to rotate. It does not revolve 
like an armature, however, but only changes position with 
changes in power factor. The potential element A carries 
a polyphase winding, and when energized produces a ro- 
tating field about its periphery. The flux of the frame di- 
vides, the major portion crossing the gaps and cutting the 
disc at P and P, the remainder crossing the path formed 
by the potential element. There will, of course, be a re- 
action between this portion of the current field and the 
potential field, and since the potential element is free to 
rotate, it will always assume a position such that potential 
field is in phase with the current field. If the power factor 
of the circuit changes, causing one of these fields to lead or 
lag with respect to the other, the potential element imme- 
diately rotates enough to reestablish this phase relationship. 

The element A does not move except to shift in either 
direction with changes in power factor but a flux is pro- 
duced by the polyphase potential element on it, which ro- 
tates about its periphery at synchronous speed. The path 
of this potential flux through the disc between K and N 
is at right angles to the potential flux path from pole to pole 
through A. The element A always shifts so that the poten- 
tial field is in time phase with the current field across the 
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polar space, but with the element A _ in this position 
the potential field across the disc between N and K will 
always be in time quadranture with the current field. This 
being the case the torque on the disc is the same as if the 
power factor were maintained at unity and the instrument 
thus measures volt amperes at any power factor. 

The foregoing description covers the operation of the 
single phase instrument. The three-phase meter consists 
of three single phase units acting on aluminum discs which 
are mounted on a common staff. These all tend to drive 





Another type of graphic instrument recording chart that is 
commonly employed covering voltage recordings for a period 
of twenty-four hours 


the disc in the same direction of rotation and the torque 
produced is in proportion to the arithmetical sum of the 
volt amperes in the three elements, so that the pen records 
the volt amperes in the three phase circuit. Damping is 
obtained by means of a permanent magnet acting on one of 
the meter discs. 

The current coils of the Kva. meter are wound for 5 
amperes at full scale. This meter can be furnished with 
potential taps for 100, 200 and 500 volts nominal range 
with equally good accuracy on values of current or voltage 
35 per cent above or below these nominal ranges. Portable 
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—- Paper caught in 


fun culling exhaust fan 


itself free 


When this record was made to check the performance of a motor 
driving an exhaust fan, it was descovered that a piece of paper 
had become entangled in the fan, thereby overloading the motor, 
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instruments are available with all or any combination of 
these voltage ranges. These instruments can be used only 
on the frequency for which they are calibrated. In the port- 
able type they should be used with the leads that are pro- 
vided. 

Speed Recorders—This meter consists of a graphic volt- 
meter operated in connection with a magneto type generator 
which is driven by the machine for which the speed is to be 
recorded. The magneto generator used is designed espe- 
cially for the meter and gives a voltage which is directly 
proportional to the speed at which the armature is rotated. 
These recorders are available with a zero at the left end 
of the scale or with a center zero scale or so that the zero 
can be shifted from one position to the other. These speed 
recorders are calibrated to record revolutions per minute, 
feet per minute or miles per hour when these values have 
a direct relation to the speed of the generator of between 
500 to 2000 r. p. m. Step down speed reductions make 
it possible to record speeds higher than those at which the 
generator is operating. 


Selecting the Proper Meter 


HEN selecting this meter it is necessary to know 

the speed of the machine which is to be recorded and 
the exact ratio of the drive to be used. The portable speed 
recorders have self contained resistances. The meter can 
be used several hundred feet from the generator by making 
connections with No. 10 B. & S. wire for the leads. The 
length of these leads however must be known when the 
meter is being calibrated. These meters can be provided 
with chart speeds of from 3/4-inch and upward, per hour, 
per minute and per second. 

Pressure and Vacuum Recorders.—These meters can be 
used for recording pressures of steam, air and other gases 
or liquids that are not injurious to metal. Low pressure 
types are available in ranges from 5 in. to 50 in. of water. 
High pressure types can be secured with a range up to 
5000 Ib. per sq. in. These instruments should be used on 
one range only with charts selected having a scale to suit. 
The low pressure meters make use of a sylphon type mech- 
anism while the high pressure meters employ the standard 
Bourdon tube in the Esterline-Angus designs. The vacuum 
recorders have a standard range of zero to 30 in. of 
mercury. These meters all have zero marking at the left 
hand end of the scale. Chart speeds of from 3/4-in. and 
upward per hour, per minute and per second can be secured. 
The pressure and vacuum elements of the meters can be 
mounted in a twin type case for switchboard mounting, 
which makes a very suitable arrangement. 
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as is indicated on the chart. Graphic instruments are valuable aids 
in such instances as this and will be found of material assistance 
in checking the performance of many other types of equipment 
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Manufacturers must train 
engineers, college courses 
being inadequate. VW esting- 
house Electric & Mfg. 
Company at East Pitts- 
burgh continues its one 
year course for engineering 
graduates, supplemented by 
a course of study at the 
University of Pittsburgh 


By Rocer L. KNIGHT 


Associate 


Why? Because engineers cannot be trained to meet 

the exacting requirements of modern industry in any 
four-year college course in engineering. College courses in 
engineering have been four years long for many years, 
during which time the training demanded of the practicing 
engineer has increased a great deal more than the pro- 
visions of the colleges for giving this training. The prob- 
lem that is up to every electrical manufacturer, then, is how 
much training, and what kind? 

The training system of the Westinghouse Electric & 
Mfg. Company, East Pittsburgh, represents what this com- 
pany considers necessary for training first class electrical 
engineers. In considering this system it is of great im- 
portance to investigate the significance of certain new 
phases. For many years this course for graduate engineer- 
ing students consisted of a year of training in the various 
company shops. Within the past year, this course has been 
greatly added to by organizing a cooperative course of 
study with the University of Pittsburgh. In addition to 
this, the necessity of a few especially highly trained en- 
gineers has induced the company to institute a special three- 
year training program for a select number of students. 
This added training costs money, but it is an investment, 
which this company considers sound. 


City? Besa manufacturers must train engineers. 


Executives and technical experts are 
chosen from those who show capacity and 
who enter the organization directly from 
engineering schools, as the personnel shows 


For more than 35 years the Westinghouse Company has 
filled the ranks of its executives and technical experts from 
among those who show capacity and who enter the or- 
ganization directly from engineering schools. The com- 
pany believes in graduates of technical schools. Most of 
its principal executives, including vice-presidents, depart- 
mental managers, district sales manager, works managers, 
service managers, and engineers entered Westinghouse ser- 
vice directly from engineering schools. There are about 
seventy colleges and universities from which this company 
makes an especial effort to enlist students for the graduate 
course. The fundamental idea of selection is to enlist a 
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few men and keep them rather than to enlist a large 
number for the course, and weed them out later on. In 
thin years and thick years, the number of students taken 
into the company is within the small range of three hundred 
per year. The operation of training is independent of the 
business cycle. 


Student selection for the engineering 
course depends upon plans after gradua- 
tion, personal qualifications, scholastic stand- 
ing and extra-curricular activities at college 


Most engineering students are drawn from a special list 
of about fifteen colleges, known as scout schools. Some 
time during the year there is sent to each of these schools 
a student, generally one who was graduated from this 
school the previous year. This student, known as a scout, 
describes to the senior electrical and mechanical classes the 
purposes and methods of his company’s student course, 
and makes an appointment with each student to meet a 
member of the company’s Educational Department, who 
follows the scout by three or four days. 

The scout’s functions are to describe the course, answer 
any questions regarding it, and to make a detailed report 
on each student in the graduating class. This report in- 
cludes the plans of the student after graduation, his per- 
sonal qualifications, and in general whether or not he is a 
desirable prospect and whether or not he is likely to be 
available fur employment. In considering the desirability of 
students, attention is paid to such things as his scholastic 
standing, his personality as it appeals to the interviewer, 
his extra-curricular activities, and his reputation among 
the instructional staff. 

At the time the new student enters the course he is 
urged to develop himself naturally, and not try to fit into 
work for which he is not adapted. “The most successful 
men in our Engineering Departments,” says one executive, 
“are those who have followed their natural bent or charac- 
teristics and utilized their natural aptitudes in their work. 
Therefore, the young man beginning work with us and 
looking forward to entering the Engineering Department 
should carefully study his own characteristics and apti- 
tudes, rather than his mere preferences or the suggestion 
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of others, in determining the field of work he is to follow.” 

New students are also advised as follows: “Young men 
should also understand the positions that are easiest to at- 
tain offer the least reward eventually and that it is only 
through years of hardest kind of effort in any line of our 
engineering that one can become a real leader.” 

When the new student comes into the big plant at East 
Pittsburgh, he usually feels “lost” for a time, and to help 
him get over this bewilderment as soon as possible, the 
student is given considerable freedom for a few days, so 
that he may acquaint himself with the physical features 
of the plant. He is given a book to read, entitled “Work 
and Opportunities in the Westinghouse Organization,”’ 
which consists of letters from the various department 
heads describing the organization, work and opportunities 
of their departments. Also he meets other students and in- 
structors at conferences which help him to get acquainted. 


@ | New engineers are especially urged to de- 

velop themselves according to their nat- 
ural aptitudes. The work of various types of 
engineers is explained as clearly as possible 


Within the first month the new student is required to 
make a choice of the branch of engineering work he 
wishes to pursue. He has one of three choices—research, 
application, or design. This choice is made on the basis 
of what the student has read about the different fields, 
his observation and contacts in the plant, and his inter- 
views with members of the Educational Department. As 
has already been mentioned, a particular effort is made to 
direct the student according to his natural aptitudes. The 
spirit of the educational plan for engineers is well reflected 
in the following statements prepared by the educational 
committee of the Engineering Department, which the 
student is required to read carefully before studying in 
detail the work of the various departments. 

“Our broader type of engineers,’ says the committee, 
“no matter what kind of work they are in, will sooner 
or later come in contact with customers and customers’ 
engineers. There is an idea at present that only the gen- 
eral engineers get outside or get into contact with the 
customer. It should be clearly understood that the design 
engineers and the research engineers also must have such 
contacts though this contact usually does not come in the 
earlier years, but after the engineer becomes experienced 
enough to deal properly with outsiders. 

“Tt is a common idea that our design work is more or 
l:ss of a routine nature and that in most cases the designer 
simply sits at a desk and works out details of some 
part or piece assigned to him. The good designer does 
not work ‘piece meal,’ but when he is assigned to the duty 
of getting a certain result, he is expected to get it and is 
held responsible for getting such result. If he becomes 
a mere routine man, it is because he has allowed himself 
to get into such a condition. 

“There is also a fallacy among some of the college men 
that design work is narrowing, when, in fact, the opposite 
is the case, for the designer comes into closer contact with 
engineering fundamentals than anyone else, due to the 
nature of his work. For example—attention is called to 
the fact that many of the electrical engineers today, both 
here and abroad, who have national or international re- 
putation, are men with considerable design experience. Ap- 
parently, this has broadened them and given them a grasp 
of fundamental principles which has assisted materially 
in their professional standing. All branches of our engi- 
neering work are equally broadening, if properly carried 
out.” 

When the student has familiarized himself with the 
spirit of the training course and of the engineering de- 
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partments of the company, he goes before the educational 
committee of the Engineering Department for a personal 
interview, after which he is definitely segregated for some 
particular branch of engineering, and is given a definite 
program for the remainder of the year. For all three 
groups—research, application, and design—the program is 
divided as follows: 

(Engineering laboratory is substituted for Test work 
for the research group). 


Manufacturing work.............. Three months 
ROU Ws co ha ve fee hcien de Ses Four months 
Engineering school.............0+. Three montis 
Other assignments... .ccccccccccces Two months 


All of these assignments, except Engineering school, 
vary according to the branch of engineering work the 
student selects as his specialty. Manufacturing work in 
each case includes assignments to assembly and feeder sec- 
tions of the shop, not to exceed one month in each. The 
important point in these assignments is to gain the manu- 
facturing viewpoint and an acquaintance with shop prac- 
tises and with shop men. As far as it is possible to do 
so, these assignments to shop sections are made in line 
with the type of apparatus handled by the department to 
which final assignment is desired. 

Engineering laboratory work for the Research group 
includes work of a research or development character 
in the Research laboratory and the Engineering labora- 
tories located at the works, the high tension laboratory, 
and the Standard house. 

Test work of four months includes assignments to at least 
two test sections for two months each. These sections 
are selected as far as possible according to the student’s 
specialty. 


@| Engineering school is three months long, 
+ and consists of classes conducted by engi- 
neers, the purpose of which is to acquaint 
new engineers with Westinghouse products 


Engineering school of three months is conducted for 
the purpose of acquainting the student with the engineer- 
ing features of Westinghouse apparatus. During this 
three months, the student spends all of each day either 
in class room or study session. Questions are prepared 
on the various apparatus, and these serve as an outline 
for the student’s work. These questions have been pre- 
pared by members of the various engineering departments, 
who also conduct engineering school classes. During that 
part of the year not taken up by Engineering school, ap- 
paratus classes are held weekly further to acquaint the 
student with the company’s apparatus. These apparatus 
classes are attended both by engineering and sales stu- 
dents, and are more for the purpose of promoting the 
commercial point of view than for acquainting students 
with the strictly engineering features of apparatus. 

Other assignments—two months—is a general assign- 
ment allowing for flexibility. This assignment may be to 
work at other plants, in the laboratories, field work, or 
office work in the engineering departments. Occasionally 
work in the engineering departments is allowed as a part 
of the schedule in order that the student may become 
familiar with the type of work done by the department 
before definitely committing himself to accept a regular 
position in that department. On the other hand, it en- 
ables the departmental manager to gain some idea of the 
personality and adaptability of the individual to the special 
problems of his department. 

From the men who complete the Engineering school, a 
few who show aptitude for more highly specialized work 
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are selected for six months of individual instruction in the 
solution of special design problems. Design school varies 
from Engineering school in that it does not concern itself 
primarily with particular products but with fundamental 
design problems. This work is similar to that done in 
graduate schools of universities. In fact, work in Design 
school may be applied toward a Master of Science degree 
at the University of Pittsburgh. Appointments to Design 
school are not preferential, but the training is conducted 
to fill a definite need for a few highly specialized de- 
signers. There are two separate design schools, one 
conducted for electrical designers and the other for me- 
chanical designers. The schools are of the same duration 
and are of the same fundamental nature. Design school 
may or may not be substituted for other assignments dur- 
ing the first year of the student’s training. In case the 
year’s course is completed within the period of assignment 
to Design school, graduate students are transferred to 
complete the work at the Design school, while assigned 
to a regular department. 

A recent and unusual outgrowth of the Westinghouse 
engineering course is the three-year training program for 
preparing men apt in the use of their hands and of good 
technical background for the more unusu:l problems of 
instrument and apparatus design and development as op- 
posed to heavy machine design. This plan was initiated 
about a year ago, and is significant in its indication of 
the increasing demands of modern engineering training. 

Men selected to take this three-year course go through 
the first year on the regular program, including Engineer- 
ing school, and at the end of the year they go on regular 
in the Materials and Process Engineering department. It 
is expected that candidates for this course will qualify 
for Design school in the regular way by passing suitable 
tests and by doing satisfactory work so that they may un- 
dertake a part of the Design school work beginning August 
first of their second year. During their second year they 
will be given special instruction for two months on funda- 
mental conceptions of circuit rupturing, and two months’ 
instruction covering mathematical analyses of polyphase 
circuits, with particular reference to so-called symmetrical 
coordinates, and two months’ instruction on slow transient 
circuit conditions. During the third year these students 
will complete that part of the design school work which 
they did not complete during the second year. Also during 
the third year they will be given two months’ special in- 
struction on surges and lightning-arresters, laboratory 
work (covering reports, analyses, etc.), development budget 
system, principles of management and development of 
executive ability, and shop organization and management, 
covering wage payments, costs, materials, tools, and mis- 
cellaneous manufacturing problems. 

The purpose of this three-year course is to give the engi- 
neer the broadest possible foundation for design work, 
and to develop an occasional super-designer. 


| Cooperative courses at the University of 
U Pittsburgh lead to M. S. and Ph. D. de- 
grees. Twenty-five men will receive their 
masters degree in June, 1929, from this course 


Pointing further to the development of high trained 
engineers is the cooperative course conducted by the West- 
inghouse Company with the University of Pittsburgh. This 
cooperative plan makes it possible for designated employees 
of the company to register in the graduate school and 
receive resident university credit for work done within the 
walls of the industry under the guidance of practicing 
engineers, this work ultimately leading to an M. S., or 
Ph. D., degree. All courses are conducted by Westinghouse 
engineers, and cover a wide range of subjects in the fields 
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of physics, mathematics, research, laboratory technique, and 
machine design both from the electrical and mechanical 
viewpoints. The work involved in the electrical and in the 
mechanical groups is intensive in character and is embraced 
on a fulltime basis within the compass of six months. The 
work of the three-year program has been mapped out to 
meet the needs of those men who, in parallel with this train- 
ing, are taking up the more advanced work in the develop- 
ment and engineering laboratories of the company. About 
twenty-five men will receive their master’s degrees in 
June, 1929, as a result of this cooperative course. In addi- 
tion to the machine and apparatus design courses there 
are classes under university professors conducted on West- 
inghouse property and for Westinghouse men. They in- 
clude differential equations, advanced calculus, partial dif- 
ferential equations, mathematical physics, vector analysis, 
thermo dynamics, and economics. 


q Especial emphasis is laid on the training 

“ of mechanical engineers. Higher operat- 
ing speeds and temperatures place highly 
trained mechanical engineers in great demand 


Some of the most important improvements that have 
been made on electrical machines in recent years are im- 
provements of a purely mechanical nature, which has in- 
duced .the Westinghouse company to lay particular em- 
phasis on the problems of training mechanical engineers. 
Introduction of higher speeds and higher operating tem- 
peratures is resulting in such radical changes in mechani- 
cal design that mechanical engineers of the highest type are 
in imminent demand. Mechanical engineering is a more 
approximate art than electrical engineering ; hence men who 
will solve important mechanical problems must be men 
strong in vision and imagination. To train such men is a 
problem even more difficult than the problem of training 
electrical engineers. Due to the nature of these mechanical 
problems, the student is trained to develop his solutions from 
the most fundamental concepts. In the mechanical section 
of the Research Department, the student is instructed in 
the methods of conducting experimental studies of me- 
chanical properties of materials and in conducting analyti- 
cal studies of stress distribution and vibrations in machine 
parts. In its experimental work, this section does not 
perform routine tests, but concentrates on investigations 
of fundamental problems. The student is also introduced 
to the fundamental studies of vibration and of stress dis- 
tribution. 

On paper the program of the mechanical engineering 
student is about the same as that of the electrical student, 
but the course is actually carried out differently, in ac- 
cordance with the difference in the type of problems the 
two are to solve when they are placed in the Engineering 
Department. The first few months are taken up with 
manufacturing work, after which the student is given a 
brief assignment to an engineering department in order 
that he may discover his real interest and aptitudes. Fol- 
lowing this assignment, students are given further train- 
ing in test and laboratory departments in the direction of 
any developed interests. Engineering school for mechani- 
cal engineers is the same as for electrical engineers, but, as 
has been mentioned before, mechanical engineers are given 
a special Design school. In mechanical Design school, 
the following subjects are studies: Applied elasticity, vibra- 
tion phenomena, heating and ventilating of electrical ma- 
chines, and physical metallurgy. 

For many years Mechanical Design School was limited to 
ten or a dozen men, but this school is now being enlarged 
to provide for increasing demands. Mechanical engineers 


also profit by the cooperative course with the University of 
Pittsburgh. 


Station G-A-G-E 


Stanley A. Dennis, Editor and Assistant to the President 
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Aviation and the Manufacturer 


VIATION in America offers to the electrical 

manufacturer both a splendid market and a mag- 
nificent opportunity for service. Aviation in this country 
demands more electrical service than aviation in any 
other country because flying distances here are so great 
that not only is night flying essential but weather con- 
ditions are so variable that a vast electrical communica- 
tion system for reporting weather conditions to pilots 
during flights is becoming more and more necessary. 
The extent of our country necessitates an amazing 
number of airports and a great mileage of airways. 
And electricity is essential to the use of both airport 
and airway. 

The airport market for electrical service in America 
is visualized on page 22 of this issue of ELECTRICAL 
MANUFACTURING. Doubtless the number of existing 
airports as well as the number of proposed airports will 
surprise many electrical manufacturers. And it must be 
remembered that the page referred to does not indicate 
the 4000 or more fields on which landings can now be 
made by daylight but which can hardly be called airports. 
Nor does the illustration indicate the vast airway mileage 
which is also part of the aviation market for things 
electrical. Inspection of the electrical equipment re- 
quired by the Department of Commerce for the interme- 
diate landing fields (directly under the Department’s 
control) reveals an interesting bill of materials for the 
necessary equipment and for its installation. Much of 
this material is now sold through electrical channels, 
and more of it can be sold through such channels. And 
electrical contractors in increasing number are installing 
both airport and airway equipment. 

Equipping these airports and airways with adequate 
electrical service spells progress in aviation. It is gen- 
erally agreed by American flyers that the growth of 
aviation depends upon more and better landing fields, 
well-lighted airways, and an adequate weather service 
at all times. The importance of this market for the 
electrical industry has been stressed by the Department 
of Commerce, which has done a great work for aviation 
since the passing of the Air Commerce Act in 1926. 
Says the Department in a recent report: 

“America today is doing a prodigious amount of civil 
flying. A great transcontinental system of air mail, 
express, and passenger service rapidly growing, has been 
in actual operation for two years; air service operators 
are flourishing in hundreds of cities; executives are fly- 
ing their own airplanes in the conduct of daily business ; 
more than a thousand airports are in existence; and the 
manufacturing industry is far behind on its orders.” 

In looking into the future, there is every reason to 
believe that American aviation will grow much more 
than in Europe, although at the present there is more 
flying done in Europe than in America. General flight 
in all its phases has arrived and is doing business. Every 
town will have its operators and private owners of air- 
craft which must be serviced just as automobiles, motor 
boats and other transport facilities. The first airplanes in 
a town mean some kind of an airport. Flight from town 
to town at night means airways. Just as the automobile 
demanded good roads, so the airplane demands good 
airports and airways. The adequate electrification of 
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both can be speeded up immediately, if electrical man- 
facturers everywhere, and other industry groups, will 
take the initiative whenever and wherever possible. 


Graphic Instruments An Asset 


APHIC electrical instruments are more frequently 

used now for different purposes than the familiar 
indicating instruments such as the ammeter, voltmeter 
or wattmeter. In such cases the electrical element is the 
mechanism which makes the record possible, and little 
knowledge is required about the operation of the instru- 
ment itself. But one must have some understanding of 
the details the records show, and how to apply them in 
a practical way. 

In an article appearing in this issue on the subject of 
Measuring Instruments and Methods, a good example of 
this is shown. We refer to the diagram on page 46 
which gives some interesting information on things that 
happened on a certain day in an office building. For 
instance, this record shows when the janitor began dust- 
ing with his vacuum cleaner, whether or not all the lights 
were put out when offices were closed for the lunch 
hour, the total power taken when all lights used in the 
building were burning and the power taken by lights 
required because of a dark and cloudy morning. All 
this information was shown on the record taken by a 
graphic wattmeter, but it is certain that the manager who 
caused this record to be made could have known the 
instrument under any other name just as well, as far as 
his interest in the mechanism was concerned. Further- 
more, after a little experience in examining the record 
from this instrument he could tell almost as much about 
the electrical requirements of his building as his most 
experienced electrical man, for the record gives unfail- 
ing evidence of just what happened hour by hour during 
the day. 

Another case comes to mind where the production 
superintendent of a plant noticed that the output in parts 
from a certain manufacturing department seemed to be 
falling off for no good reason. A graphic wattmeter 
was connected in the electrical feeder circuit to this de- 
partment and what is known as a load curve was ob- 
tained for the machines electrically operated. All of 
these machines were supposed to start together in the 
morning, all stop at noon, then start again at 1 o’clock 
and all shut down again at 5 o'clock at night. The load 
curve showed that in the morning and just after lunch 
the employees had formed the habit of actually getting 
their machines into production slowly, requiring about 
an hour in the morning and about an hour just after 
lunch before they were up to full production. Again 
they anticipated quitting time at noon and also closing 
time, and allowed the production on their machines to 
lag. This was also clearly shown in the record by the 
sloping line for about an hour before noon and before 
5 o’clock. From this record it was evident, then, that 
the production at full rate from the machines was a 
little over five hours a day while the employees were 
paid for nine hours’ production time. This loss of pro- 
duction time from the machines at the reduced rate 
represented a production loss to the manufacturer of 
about $75,000 a year. Such a discovery by the use of a 
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graphic record creates a wholesome respect for the rela- 
tively insignificant mechanism that made it possible. In- 
cidentally this record demonstrated the value of the use 
of time clocks to remedy the situation. 

Hence, the graphic record provides the means for a 
business study of many things that in the press of other 
matters go unnoticed until they have grown to consid- 
erable proportions. The real trouble is that most of us 
do not know enough about graphic records and how to 
apply them to our business. Because the mechanism is 
an electrical instrument and in good quality costs about 
$300, the initial cost and the supposed intricacy of the 
device too often looms out of proportion to the impor- 
tance of the need for it. Here is where a business 
blunder can easily be made, for a graphic instrument 
used a majority of the time to find out something that 
you do not know about your business is cheap at any 
price and you are paying for it in any case whether you 
buy it or not. The real question is how many you 
should have in operation to stop the leaks you know are 
somewhere in your system and should be eliminated. 


Nema and League Finances 


EADERSHIP of a very definite kind is manifest 
in the action taken in January by the National 
Electrical Manufacturers Association with reference to 
the financial support of local electrical leagues by the 
manufacturers. The resolution passed at the midwinter 
session of Nema offers what many leaders in the industry 
hope will be a satisfactory solution to what has been a 
difficult problem. 

No orderly procedure has been followed by the manu- 
facturers in making their contributions to the leagues ; 
many small manufacturers have been embarrassed by 
requests for support by many leagues and have complied 
with none of these requests; and all manufacturers have 
found it difficult to determine the correct amounts that 
should be contributed to the various leagues. How to 
distribute this support fairly among the manufacturers 
and how to disburse funds to the leagues on an equally 
fair basis has vexed even those executives among the 
manufacturers who were willing to do their part in 
promoting commercial development of the electrical in- 
dustry in the localities covered by the leagues. 

Under the resolution passed by Nema, a Board of 
Trustees is to be nominated by the various electrical 
manufacturers associations and approved by The Society 
for Electrical Development. This Board of Trustees 
will collect the funds subscribed by the manufacturers 
of electrical supplies, material, apparatus, and appliances. 
The amount contributed will be based, as far as possible, 
on a percentage of sales. This board will allocate the 
funds to the leagues on an equitable basis. It should 
be noticed that this board is to be composed of manu- 
facturers who are members of Nema and non-members 
as well. A committee of eleven Nema members has 
already been appointed to serve on this board. Other 
manufacturers associations, as the Artistic Lighting 
Equipment Association, the American Washing Machine 
Manufacturers Association, the Vacuum Cleaner Manu- 
facturers Association, the Ironing Machine Manufac- 
turers Association, and the Radio Manufacturers Asso- 
ciation, should also be represented on this board as 
promptly as possible. 

Certainly this plan should meet the approval of elec- 
trical manufacturers everywhere. To every manufac- 
turer it offers the opportunity to make one contribution 
annually to league support and to escape solicitation by 
numerous leagues, or if solicited to refer the request to 
the board. Manufacturers who fail to cooperate with 
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the board will continue to receive requests from the 
leagues for financial support. The new plan should 
appeal to fair-minded league executives and should help 
to stabilize league finances. This action by Nema de- 
serves the enthusiastic commendation and support of the 
entire manufacturing group. 


Exporting from Fresh Water Cities 


F any electrical manufacturer still thinks that only 

salt water cities are and should be interested in 
foreign trade, that manufacturer must be blind to the 
trends and the facts of the hour. Today American busi- 
ness has its face turned toward foreign trade as never 
before in this generation and perhaps as never since the 
days of the famous clipper ships that carried the flag 
into every foreign harbor. Not only the manufacturers 
located in or close to salt water cities are turning to 
the foreign market for business, but the manufacturers 
located on fresh water cities are doing the same thing. 

A recent survey by the Chamber of Commerce of the 
United States shows that sixty-nine local chambers of 
commerce now maintain foreign trade bureaus. And the 
number is increasing monthly. Some of these bureaus 
are located in fresh water cities, many hundreds of miles 
from the seaboard. Akron, Atlanta, Chattanooga, Des 
Moines, Evansville, Fort Wayne, Keokuk, Omaha, 
Spokane, and Wichita are now looking beyond the shore- 
line toward foreign markets, not to mention the large 
industrial centers such as Chicago, Kansas City, and St. 
Louis. 

When the electrical manufacturer lays his plans for 
tomorrow’s business, let him not overlook the foreign 
market. In almost every country in the world the 
electrical industry is making progress. In many of the 
countries of South America and Europe numerous elec- 
trical projects are under way, which should greatly 
stimulate the market for all kinds of electrical products. 
The American electrical manufacturer can compete in 
this market profitably. He should plan to develop it 
without delay. 


The Square Deal Still Brings Results 


N the opinion of some executives, labor is more easily 

handled today than formerly because we have a better 
understanding of the fundamentals of economics and 
have a better conception of what business is all about. 
A different opinion is expressed on pages 25-27 of this 
issue of ELECTRICAL MANUFACTURING in an interview 
with Albert I. Appleton, president and treasurer of 
Appleton Electric Company, Chicago, by Leon I. 
Thomas. 

“Labor has always been easy to handle,” says Mr. 
Appleton. “It is true that times have changed and this 
has brought new environments, but men respond now 
to the square deal as always.” 

The problems of electrical manufacturers as well as 
those of all other manufacturers finally resolve them- 
selves into problems of handling men. The plant pro- 
duction problem, for example, is greatly simplified when 
the workmen are provided with plenty of light in the 
shop, up-to-date machines and tools that are kept clean 
and in repair. Cleaner working conditions are the best 
remedy for slovenly workmanship. In the last analysis 
providing these things for the workmen is just a part of 
the problem of giving them a square deal. 

Management policies such as this are not like suits 
of clothes that must be discarded after a time and new 
ones obtained. The fundamentals of sound management 
have not been changed by advancing standards of living. 





J(ETALS will form 
“"™ better across the grain 
than with the grain and this 
characteristic should be care- 
fully considered in the design 
of parts where strength and 

flexibility are required 


HE surface of sheet or strip stock may appear 

smooth to the naked eye, but when magnified suffi- 

ciently these same surfaces will show stripes and 
ridges running lengthwise of the material similar to the 
condition shown in Figure 1. This condition is a physical 
property of all metals and is commonly known as the grain 
direction. 

It is a well known fact that metals will form or bend 
across the grain better than with the grain, therefore 
this characteristic should be carefully considered in the 
design of parts where strength and flexibility are required. 
Special attention must be given to parts having a sharp 
right angle bend. In such cases the bend must be across 
or approximately across the grain of the material in order 
to obtain parts which will not crack or break when bending 
or forming. 

The right angle part, illustrated in Figure 2, would of 
course necessitate a proper arrangement of blanks in the 
strip layout to conform with the grain requirements of the 
piece and this, in turn, would increase the amount of raw 
material used to a point well beyond that which would be 
reached without the grain restriction. 

In line with the above practice as used in connection 
with the sharp right angle bend, all blanks for bent parts 
should be laid out as much as possible to maintain the 
proper relation between the bend and the grain of the 
metal. However, the grain direction need not necessarily 
be exactly 90 deg. from the bending line, as any position 
of the bend in relation to the direction of the grain up to 
45 deg. should in most cases give satisfactory results. 

In small bends, such as 45 deg. or less, we may gen- 
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Special attention must be given to parts having a right angle bend. 
In such cases the bend must be across the grain to obtain parts 
which will not crack or break when bending or forming 
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No. 2 of a Series on the Design and 
Manufacture of Stampings 


By J. K. OLSEN 


Chief Draftsman, Stewart-Warner Speedometer Corp. 


erally ignore the direction of grain, owing to the slight 
chances for cracking and breaking in parts of this type. 

Included in the illustration, Figure 2, of a right angle 
part are three material layouts; the first of these show 
the maximum obtainable strength. This would be the 
layout used only when a rigid standard of strength must 
be maintained. 

The second layout shown would be the one adapted in 
most cases, as the factor of strength is very nearly equal 
to that of the first layout, due to the fact that the right 
angle relation between the part and the grain is only 
deviated from slightly. The material saving, as may be 
noted by a comparison of the weights per 1000 pieces, is 
quite an item in favor of the second layout. The third 
layout is shown only as an example of a case which should 
be avoided, as the bend would be in line with the direction 
of the grain and this arrangement of blanks would no 
doubt result in the cracking or breaking of parts. This 
last layout would use more material than the second one 
which will, of course, be an additional disadvantage. 

In summing up these facts it should be noted that the 
incorporation of a specific grain direction in any part 
should be a definite engineering requirement, and the re- 
sponsibility for any extra material used in this respect 
should be chargeable directly to the functioning of the 
part. 

In the previous example, Figure 2, the material layouts 
were shown to illustrate the effect of material grain in 
relation to the strength of a bent part. 

In Figure 3 is given an example of a part having lugs 
which are used as a holding means and must be clinched 
or bent over after assembly of the part. In this phase 
of design the use of material grain is applied with an 
idea in mind which is very similar to that which was 
used in the bent part, illustrated in Figure 2. The fact 
that metals will bend or form better across the grain than 
with the grain may be used to good advantage in parts 
of the above type, to insure free bending of the lugs with 
a minimum chance for cracking or breaking. In all lay- 
outs for parts with this kind of lug, it is therefore im- 
portant that the grain is made to come as much as possible 
in the desired direction. The importance of grain direc- 
tion will, of course, vary in different designs, as in some 
parts the lugs may be required to stand repeated clinching 
and unclinching. 
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in Metals Important 


Below, the illustration of the part with the lugs attached, 
in Figure 3, are shown three material layouts for the part; 
each of these may be used depending upon the tool layout 
for the part. 

The first layout shown is perhaps the most wasteful of 
raw material, as may be noted by a comparison of the 
weight per 1000 pieces. 

The second layout proves to be the most economical in 
respect to raw material; however, owing to the alternately 
reversed position of the blanks, it would be found that 
the stock would have to be re-run or, providing the pro- 
duction were on a large enough scale to permit it, a die 
could be made to handle both blanks at once. 

The third layout will probably be found the most suit- 
able for average requirements, as the material wasted is 
only slightly more than that of the second layout and the 
tool layout is much simpler. 

Figure 4 shows another of the many cases in which 
the grain direction is considered to obtain better forming, 
that of the double seam. 

In this type of design the previously 


‘7 HE incorporation of a 
specific grain direction for 
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of a formed spring; this type of part represents one of 
the most important and widely used problems in which the 
relation of material grain to the bending direction is con- 
sidered. 

The grain direction as applied to springs is considered 
for the purpose of giving the part greater tension and 
flexibility in addition to longer life. 

In the design of springs of the above type it is neces- 
sary to specify the material grain in such a direction as 
will allow the formed corners and all other bends or bend- 
ing stresses to come at 90 deg., or as near this figure as 
possible, to the direction of the grain. 

In many cases this grain requirement will increase the 
amount of raw material required to a great extent. 





mentioned fact that metals will bend 
or form across the grain better than 
in line with the grain and with much 
less possibility of cracking and break- 
ing should be incorporated. This 
will insure a smooth, even bend and 
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Figure 5, we must consider the effect 
of the grain of the metal with a 
different idea in mind. In the former 
cases we have considered the direction 
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of the grain of the metal to provide 
strength, ease of forming and similar 
features; however, in the case of the 
above part, the characteristic action 
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design of thermostatic parts is that 
the metal will swing or move with 
the grain. Therefore, it is common 
practice to specify the grain direc- 
tion of the metal on drawings of 
parts of this type. 

In Figure 6 we have an example 
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At the left above in Figure 2 is shown the layout of a plain right angle piece with 

grain direction considered. 

part having lugs for clinching after assembly of the part. 

across the grain in parts with double seams as in Figure 4. In forming parts of 

thermostatic metal the grain direction must be lengthwise of the piece as in Figure 5. 

Proper grain direction in formed springs, Figure 6, is considered from the standpoint 
of flexibility and greater tension in addition to longer life 


The middle illustration, Figure 3, shows an example of a 
The metal must be bent 
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No. 9 of a Series Discussing Motors of Different Types 


In the selection of motors for their many respective 
applications the selection of the proper control 
should also receive careful consideration 


By THEODORE SCHOU 


Consulting Engineer, 
Fairbanks, Morse & Co. 


N the previous articles of this series the characteristics, 

operation and applications of many different kinds of 

motors have been discussed. In what follows the 
selection of the proper control for the motor is explained, 
together with the respective applications of additional types 
of motors. 

(ce) Variable Torque—Variable Horsepower: This is 
still another type of multi-speed induction motor that has 
a field of its own. Built in either the two stator winding, 
or reconnectable type, the characteristics of this motor are 
similar to those shown for the other types. Figure 23 
shows the power factors for this motor which is rated 25 
hp. at 900 r.p.m., and 7% hp. at 450 rpm. Figure 24 
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FIGURE 23 
This chart shows the power factor for a variable torque, vari- 
able horsepower motor, rated at 25 hp. at 900 r.p.m. and 71% hp. 
at 450 r.p.m. 


shows the current inrush characteristics and Figure 25 
shows the torque curves for the same motor. 

This motor is suitable for fan duty, pump drives, and 
any type of machine-tool duty or other application where 
the torque required does not vary directly with the speed. 
For instance, in such applications as fan drives, blowers 
and centrifugal pumps, the torque required is considered 
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as varying as the cube of the speed. In other words the 
variable torque motor is suitable for any drive where the 
torque required varies as some even power or fractional 
power of the speed rather than in direct proportion to 
speed change. 

In general, as regards machine-tool duty, such motors 
as these, either constant torque or variable torque types, 
according to the A. I. E. E. ruling would be given a 
rating of one hour, 50 deg. C. rise. This means an inter- 
mittent rating. However, many manufacturers are de- 
manding motors rated one hour, 40 deg. C. rise, which 
means that such a motor would be practically a continuous 
rated motor at 50 deg. C. rise. 

Control for Multi-speed Motors: The control for multi- 
speed motors, particularly for those with 3 or 4 speed 
ratings or more, is very closely associated with the motor, 
and cannot easily be separated from the motor in making 
up a proposal for a new installation. In the case of the 
standard single squirrel induction motor, the matter of 
control is simplified and standardized to the extent that it 
need be given very little thought. Many manufacturers 
build that type of control, and practically all types are 
satisfactory. 

In the case of the multi-speed motors, while the control 
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Ficure 24 


The chart above shows the current inrush characteristics for the 
same variable torque, variable horsepower motor as that dis- 
cussed under Figure 23 
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has been standardized to a large extent, still care must be 
exercised in selecting the control, in order that it may 
properly provide for the proper connections and reconnec- 
tions. The motor leads must also be brought out to 
correspond with the leads provided on the controller. Close 
attention must be paid to this, because the number of 
stator leads is in excess of those of the standard type of 
motor and can easily be confused. Not only this, but it 
will be impossible to secure the desired results from a 
motor designed to fit the need unless proper precautions 
are taken. 

The Union Electric & Manufacturing Company of Mil- 
waukee, Wis., has recently brought out a very complete 
line of drum type controllers for multi-speed motors. 

Figure 26 shows an automatic accelerating panel for a 
two-speed separate winding, 2 or 3 phase, multi-speed motor, 
rated 50 hp., constant horsepower, operating a machine tool. 
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Figure 25 
This chart illustrates the torque curves for the same variable torque, 
variable horsepower motor as that discussed under Figure 23 


The current inrush is limited by means of resistance in the 
primary circuit. 

Figure 27 shows a recent development of a standard 
multi-speed drum controller in connection with an auto- 
matically timed accelerating unit which is mounted on the 
bottom of the drum. The arrangement is such that starting 
resistance is used to limit the current inrush and this re- 
sistance is short circuited through the contact mechanism. 
An adjusting screw is provided for varying the time that 
the resistance is in the circuit, depending, of course, upon 
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IGURE 26, at the left, shows an auto- 

matic accelerating panel for a two- 
speed separate winding,2 or 3 phase multi- 
speed motor, rated 50 hp., constant horse- 
power, operating a machine tool. The cur- 
rent inrush is limited by means of resis- 
tance in the primary circuit. Figure 27 
shows a recent development of a standard 
multi-speed drum controller in connection 
with an automatically timed accelerating 
unit which is mounted on the bottom of 
the drum. The arrangement is such that 
starting resistance is used to limit the cur- 
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the load requirements of the motor. In operation this re- 
sistance is inserted in the circuit each time the motor speed 
is changed from low to high or high to low. This new 
development is important in that it entirely eliminates any 
chance of the controller not being completely synchronized 
with the resistance short-circuiting element, thus providing 
proper protection for motor and controller at all times. 
The resistance for this unit is separately mounted and not 
shown in the view. 

Figure 28 shows a control unit designed for use with a 
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Ficure 28 
The illustration above shows a control unit designed for use 
with a slip-ring induction motor of the multi-speed type 


slip ring induction motor of the multi-speed type. Primary 
or stator is of the pole changing type arranged to give 
two speeds from one winding. Secondary circuit consists 
of a 6-phase rotor which is regrouped to form a double 
3-phase rotor at the high speed. 

The drum shown at the right handles the rotor circuit 
of the motor as well as taking care of reversing the main 
line. The smaller drum at the left changes the primary 
from low to high speed. Beneath the drum can be seen 
the overload relays, two sets of which are provided, one 
for the high speed and one for the low speed. In the 
center between the drums is the main line contactor which 
opens an overload or low voltage. The resistance is 
mounted in the frame behind the controllers as can be seen. 

The motor with which this controller is used although of 
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rent inrush, and this resistance 

is short-circuited through the 

contact mechanism. Figure 29, 

at the right, shows an applica- 

tion of a special multi-speed 

controller and a vertical motor 
on a drill press 


Ficure 29 
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the slip ring type is essentially a multi-speed motor in 
that it is designed for two definite speeds which take care 
of practically its entire operating range. It is of the slip 
ring type to provide further variation in speed when neces- 
sary, for emergency operation or for some particular duty 
which lasts only a short time as compared to the normal 
operating period of the motor. 

This controller is applied to various applications in the 
industrial field and particularly to applications in the oil 
well drilling field. 

Figure 29 shows an application of a special multi-speed 
controller and vertical motor on a sensitive drill press. 





Figure 30 


The illustration above shows a motor of the two pedestal bearing 
type with a base. It can be adapted for either direct or belt drive 


The controller is shown with the front cover removed, ex- 
posing the terminal board to view. The operating shaft of 
the controller extends through the top of the frame and is 
operated through a set of double gears by the lever at the 
front of the drill press. The motor is a squirrel-cage motor 
of the multi-speed type, having two windings reconnectable 
for four speeds. 

Below the controller is shown the main line contactor 
which provides overload and low voltage protection. This 
makes a very complete and well protected unit. This ar- 
rangement eliminates all belt shifting and speed changing 
gears and is very flexible and highly productive. 

These controllers are complete in every respect and 
may be used with across the line type of starters or auto- 
matic compensators, giving complete automatic accelera- 
tion and control, or they may be used with manual control. 
Either type is provided with no voltage release and can be 
arranged for overload protection. Interlocks are usually 
provided to protect the motor from being thrown back 
on the line in case the overloads trip or the power fails, 
until the drum controller has been properly reset. 

Due to the fact, referred to shortly before, that compli- 
cations enter into control for a large number of reconnec- 
tions. these drum controllers have been developed for only 
two types of multi-speed squirrel cage motors for general 
purpose applications. 

The first type consists of control for motors having a 
separate and distinct winding for each speed. The second 
type was developed for motors of the consequent pole or 
pole changing type. 

The first type, provided with separate windings, can, 
of course, be used for either two-phase or three-phase 
operation. The consequent pole type, however, requires 
so many lead connections for two-phase operation that the 
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controller is considered too costly for commercial sale. 
It is recommended that the two-phase be converted to 
three-phase by the use of Scott connected transformers. 

Assuming that the motor has been selected for a general 
purpose application having the proper torque and speed 
characteristics and that a drum type controller of the proper 
current and voltage ratings has also been selected; it is 
further necessary to have the exact information as to the 
internal motor connections and the external grouping of 
the leads to obtain each speed. A controller must be 
chosen which groups the leads exactly in accordance with 
the information given. It is, of course, essential that the 
control manufacturer and the motor manufacturer coop- 
erate closely so as to make certain that the combined 
control and motor unit will provide satisfactorily for the 
customers’ requirements. The plant manager need only 
specify his need; then the control and motor manufac- 
turers make up their proposal to take care of his applica- 
tion, and guarantee the operation. 

In addition to the drum controller, it is necessary as 
mentioned previously, to also include an automatic or 
manually operated starter. The automatic starter may con- 
sist of any of the three following types: 

(a) The standard three-pole magnetic across the line 
type of starter, with low voltage protection or with com- 
bined low voltage and overload protection. 

(b) The standard automatic resistance type of starter 
for squirrel cage motors equipped with proper protective 
features. 

(c) The standard automatic compensator or auto-trans- 
former type of starter for induction motors, also equipped 
with protective features. 

In addition to the automatic starting feature complete 
semi-automatic control can be obtained by the addition of 
a pilot circuit attachment, to the bottom of the controller 
drum. This pilot circuit electrically interconnects the drum 
and the automatic starter. If the drum lever is moved, 
changing the motor connection, the pilot circuit auto- 
matically disconnects the motor, and then restarts the 





Ficure 31 


This illustration shows a ball-bearing motor of the multi-speed 
type, which is rated as being highly efficient in operation 


motor through the automatic starter. This is a particu- 
larly interesting control feature. 

Low voltage protection is an inherent feature of these 
controllers. In addition contacts are provided in the drum 
controller so that a panel giving complete overload pro- 
tection for each connection may be added if desired. By 
using these safeguards, the motor is positively protected. 

The multi-speed drums may also be used with manually 
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operated starters. These starters may consist of either 
of two types. 


(a) The hand-operated resistance starter. 
(b) The hand-operated compensator or auto-trans- 
former starter. 


The interlock is also provided with manually operated 
drums to disconnect the motor, when the drum lever is 
moved for a speed change, but this does not provide au- 
tomatic restarting. The operator must throw in the start- 
ing apparatus manually. Full protection can also be 
obtained with these controls—the low voltage protection 
being incorporated in the starter, and the overload protec- 
tion being connected to the drum for each connection. 

A mechanical interlock can also be provided, so that in 
the case of voltage failure, the controller must be returned 
to the “off” position before the relays can be reset. This 
compels the operator to start the motor correctly, and 
with the full protection for which the control is designed. 

In explaining the control required for multi-speed motors, 
we have gone considerably into detail, in order that the 
reader may become conversant with the entire application. 
The development of this control for general purpose ap- 
plications is rather new, and is very interesting. 

As mentioned before, it would be possible to build the 
multi-speed motor in a very large number of speeds and 
winding combinations. To do so, however, would increase 
the complexity of the control, and increase the cost to the 
point where it would be prohibitive. 

In general, as regards the cost of the control for the 
slip ring variable speed motor, which will be discussed 
in forthcoming issues of ELEctRICAL MANUFACTURING, and 
the cost of the control for a multi-speed motor, there 
would probably be little difference. In some cases, par- 
ticularly, the more complex arrangements, consisting of 
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The illustration above shows a particular type of elevator multi- 
speed motor with the base or feet welded to the motor 


complete automatic reduced voltage starters, combined with 
a drum controller arranged to give several reconnections, 
the cost would be somewhat in excess of that for the 
slip ring motor. Here again, the customer must weigh 
all the advantages and disadvantages of the two possi- 
bilities and decide whether or not the increased first cost 
will be warranted. Particular attention should be paid 
in making such an analysis, to characteristics that affect 
the power bill, such as efficiencies, and power factors, 
for, even a small monthly saving will soon outweigh any 
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increased first cost, for a particular application. The 
torque characteristics, dependability, maintenance, and re- 
liability of operation should also be considered. 

In conclusion it may be interesting to the reader to 
notice how the variations in mechanical design particu- 
larly on the larger ratings are taken care of in the multi- 
speed motors. Figure 30 shows a motor of the two pedestal 
bearing type with a base. This type of mechanical design 
could be adapted for either direct coupling, or belt drive 
as the application might require. The construction used 
on this motor is particularly interesting as it indicates the 
increasing use of welded steel plate for bases and pedestals 
Some motor manufacturers are using the welded con- 
struction for motor frames and other parts as well. It 
is generally conceded that the use of welded materials 
will displace the use of castings in time. 

Figure 31 shows a ball-bearing motor of the multi-speed 
type. Here again the tendency of the motor-buying pub- 
lic, is seen in the demanding of ball-bearing motors, so as 
to obtain the best conditions for efficient operation and 
low maintenance costs. 

Figure 32 shows one particular type of elevator multi- 
speed motor. The picture clearly shows the welded con- 
struction in fastening the feet to the motor frame. This 
motor was designed in an effort to bring the stator core 
as near to the outside frame surface as possible, so as to 
permit the use of a larger number of stator slots, the 
method used in producing quiet elevator motors. Note 
the provision for directed ventilation, the air being drawn 
in along the shaft and forced out around the stator. 


Where and What the Aviation 
Market Is 


(Continued from page 24) 


Future demands of communication equipment for air- 
plane use may be estimated in a general way from the 
following statements made in Domestic Air News, a weekly 
publication of the Department of Commerce: 

“A new system of weather and communications service 
has been devised by which timely and accurate weather 
and landing conditions will be made available to any air- 
plane, airport, landing field or individual caring to tune 
in. Any airplane equipped with a radio receiver will re- 
ceive weather information at any point within the sector. 
The landing conditions at terminal and intermediate fields 
together with the short range forecasts are to be broadcast 
from all radio stations in a given sector once each hour 
on predetermined schedules. These reports will be followed 
by orders to pilots of airplanes in flight from the operation 
manager of the transport companies. The operation of 
large passenger airplanes makes it imperative that a more 
comprehensive weather and communications system be 
established. An adequate weather communications system 
should convey to the pilot enroute, the changes in weather 
and landing conditions, giving him reliable information as 
of the movement. It is, therefore, apparent that radio 
communication to aircraft is the solution of weather 
problems.” 

Radio beacons for guiding airplanes along their courses 
is another development of importance. The United States 
3ureau of Standards has developed a visual type of air- 
way indicator which greatly simplifies the use of radio 
beacons. The use of this system for guiding fliers requires 
a radio receiving set on the plane and a transmitting sta- 
tion at the airfields at the beginning and end of the course, 
these two stations being not more than four hundred miles 
apart. 
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New Market for Refrigerators 


Electric reffigerators have recently made 
their appearance in Rumania, and although 
sales during the past summer were mod- 
est—some 60 machines sold in Bucharest 
—the results of these initial attempts are 
good and promise the development of the 
sale of this commodity in Rumania. 


New Power Plant in Quebec 


A new power plant with a capacity of 
120,000 hp. will be constructed at High 
Falls, Quebec, for the James MacLaren 
Company at Buckingham, Quebec. When 
this is completed a 25,000,000 cu. ft. stor- 
age reservoir will be built at Cedar Rapids. 
The work will involve an estimated ex- 
penditure of $12,500,000. 





Russia Plans Extensive Manufac- 
turing Program 


It is reported that, according to the 
present program, the production of elec- 
trical equipment in Russia for the fiscal 
year 1928 to 1929 will be 36 per cent 
higher than that in the year which is just 
closing. It is said that the Russian elec- 
trical industry will go in more intensively 
for the production of cables, storage bat- 
teries and radio apparatus. 





First All-Electric Hotel 
in Australia 


The Yallourn Hotel, at Yallourn, Gipps- 
land, in southeastern Victoria, was opened 
as the first all-electric hotel in Australia. 
This hotel is operated by the Victorian 
State Electricity Commission at the Com- 
mission’s central power undertaking for 
the State of Victoria. Each room is fitted 
with bath facilities, for which the water 
is electrically heated, together with elec- 
tric shaving mirrors, which are oval in 
shape, with the electric light in the center 
to warm the glass and dispel the con- 
densation of steam from the hot water. 
All of the kitchen appliances, such as egg 
beaters, cake mixers, stoves for cooking, 
etc., are run entirely by electricity, and the 
hotel is also heated by electricity. 





Electric Light and Power 
in the Philippines 


Recent Department of Commerce re- 
ports state that there are at present, ac- 
cording to the best available records, ap- 
proximately 100 electric power and light 
companies in the Philippine Islands. Of 
these, 67 are privately owned and oper- 
ated, 15 are owned and operated by pro- 
vincial governments, and 19 are owned and 
operated by municipalities, in addition to 
which there are 29 uncompleted projects. 
The standards of electric service, except 
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Facts, Figures and Trends 


Statistical information of value to electrical manufacturers in working 
out policies and plans for production and marketing 


in the cities of Manila, Cebu, and Lloilo, 
are comparable with those existing in the 
industry in this country before 1900, the 
entire installed capacity to serve the islands 
population of 12,000,000 persons being less 
than the load requirement of the average 
city in the United States having a popula- 
tion of 50,000. 





Sources of Foreign Credit 
Information 


Trade Information Bulletin No. 292 
(Revised), entitled “Sources of Foreign 
Credit Information,” compiled by A. S. 
Hillyer, chief of the Commercial Intelli- 
gence Division of the Bureau of Foreign 
and Domestic Commerce, has been issued. 
This pamphlet may be purchased (price 
10 cents) from either the district offices 
of the Bureau or the Superintendent of 
Documents, Government Printing Office, 
Washington, D. C. 





Market for Electrical Appliances 
in Mexico 


The power company in Aguascalientes, 
Mexico, has recently been taken over by a 
large company with American capital and 
is acquiring power plants in various places 
in Mexico. This was formerly a German 
organization, equipped with German ma- 
chinery, and its electrical appliances were 
almost entirely of German manufacture. 

special exhibition and sales room has 
been opened, and the sales responses have 
already been encouraging. It is thought 
that this will offer a good opportunity for 
American manufacturers. of electrical 
appliances. 


Market for Electrical Appliances 
in New Zealand 


The market for American electrical 
household labor-saving appliances continues 
strong. Electric refrigerators, irons, stoves, 
washing machines and vacuum cleaners are 
all having good sales, and although com- 
petition is keen, the excellent quality of 
the American products, combined with in- 
tensive merchandising, keeping them 
ahead of the Swedish, British and Cana- 
dian electrical appliances. 


is 





Electric Irons in Brazil 


There is a good demand for electric 
irons in Brazil, especially since little wash- 
ing is done by laundries equipped with 
modern ironing machinery. The few laun- 
dries find that hand labor is more eco- 
nomical than machinery; the latter is little 
used. Practically all tailors use electric 
irons for pressing clothes, and of the num- 
ber of cleaning and dyeing establishments, 
it is estimated that less than one-fourth 
have pressing machines. 
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Connecticut River Power Project 


Work has been started on a 250,000-hp. 
development, costing $40,000,000, in the 
Connecticut River at Monroe and Little- 
ton, N. H., and Barnet and Waterford, 
Vt., permission for which has recently been 
granted. Highways are being widened and 
tracks laid to rush material in to the sites 
of the two dams, one of which will be 
165 ft. long. The construction work is 
expected to give employment to 4000 men 
for three years. When completed, the 
dams will hold back upward of 7,000,000,- 
000 cu. ft. of water, creating lakes which 
will be the largest in the East. 





Exports to Canada 


Canada, with a total population of only 
about 9,389,000—about the same as that 
of the metropolitan district of the city 
of New York—in the first half of this 
year purchased American merchandise 
amounting to $429,199,000, or 18.1 per 
cent of our total exports, thus becoming 
by far our most important market, having 
outdistanced the United Kingdom by near- 
ly $45,000,000. Exports to our northern 
neighbor were 6.4 per cent greater than 
a year ago. 





American Copper Output 
Leads the World 

The increasingly important part played 
by the United States in supplying the 
world with copper is shown in an economic 
study of the production of copper during 
the nineteenth and twentieth centuries, 
which has just been completed by the 
Bureau of Mines, Department of Com- 
merce. Since 1800 the United States has 
produced more than 19,500,000 tons, or 
48 per cent of the world’s output. 





Market for Lighting Fixtures 
in Argentina 


The demand for electric current in 
Argentina has been growing rapidly dur- 
ing the past few years, due principally to 
the increasing use of electric motors in 
industry and the more widespread demand 
for electricity for lighting purposes. In 
the Buenos Aires district the increasing 
need for electricity is particularly notice- 
able. It has been estimated that out of 
a total of about 1,400,000 homes in the 
entire country, about 550,000 are wired for 
electric service. When the number of un- 
wired homes is considered, and also that 
many of the wired homes are inadequate- 
ly wired and still retain, in many cases, 
fixtures of antique design and inferior 
quality which must sooner or later be re- 
placed, it may be seen that the potential 
demand is a reasonably large one. 
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The Advantages of Standardizing 


rushes and Sun 


The standardization of carbon brushes and brush 
shunts is bringing about reduced inventory invest- 
ment and simplification of production problems 


HE development of the electrical art, in so far as it is 

applied to the design and construction of motors, gen- 

erators and dynamos, has been eminently satisfactory 
because of the vast amount of experimentation that has been 
carried on with many types and sizes of equipment. The 
present large variety of carbon brushes and brush shunts is 
a natural consequence of that experimentation, and while 
it is still a difficult matter to determine which sizes and 
dimensions should survive and which should be discarded, 
it is reasonable to suppose that a great many special varie- 
ties could be conveniently eliminated. 

Present-day automobiles and trucks carry motors, gen- 
erators and self-starters that are equipped with many dif- 
ferent sizes of carbon brushes, and the cost of this wide 
variety is borne first by the dealers and service stations and 
eventually by car owners. On shipboard it is necessary to 
carry a complete line of spare carbon brushes for every 
commutator and slip ring installed. This provision must 
be made as an assurance against expensive delays in foreign 
ports. Automotive and marine engineers have expressed the 
need for a less complex system of brush sizes. 





Length 

















The length of a brush is the maximum over-all dimension in the 

direction in which the brush feeds to the commutator or collector 

ring. The width of a brush is the dimension at right angles to 

the length and to the direction of rotation. The thickness of a 

brush is the dimension at right angles to the length in the direc- 
tion of rotation 





Note.—In the case of wedge-shaped brushes for radial-faced commutators 
there are two thicknesses. 


Manufacturers of carbon brushes and brush shunts have 
long realized that they are spreading their production and 
investment over a range of sizes that are legion in number. 
The distributors of brushes have had to invest appreciable 
sums of money in stocking their shelves to meet every pos- 
sible demand, when the bulk of normal requirements could 
be adequately satisfied with fewer variations in sizes and 
dimensions. The consequent confusion of choice has af- 
fected the manufacturers of brush holders, which is an item 
of considerable importance in the design of motors and 
generators destined for a myriad number of uses. When- 
ever a new size of brush has appeared on the market, the 
manufacturers of brush holders have had to increase the 
variety of their product, while the producers of brushes 
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have found themselves similarly influenced by the ever- 
growing list of holder sizes. Each of these groups has 
been working out its own destiny without regard for the 
obvious advantages that would result from a mutual plan 
of development. With both groups adhering to a common 
guide, all interests would be served. 

During its ten years of research the Electric Power Club, 
now a part of the National Electrical Manufacturers As- 














Dimensions for Brushes (Plain and Plated) 
Table 1—Lengths of Round and 
Rectangular Brushes (in inches Table 2—Width (in inche 
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sociation, made no attempt to establish a fixed number of 
definite sizes, shapes and dimensions of carbon brushes. In- 
stead, that organization endeavored to determine which are 
the reasonable size limits within which one dimension might 
vary in respect to the other fixed dimensions. In thus sys- 
tematizing the design of brushes the tendency has been to 
discourage the continuance of odd and special sizes without 
in the slightest degree hampering the development of better 
brushes or more efficient motors. 

Upon the request of the Electric Power Club, the division 
of simplified practice of the Department of Commerce in- 
vited representative manufacturers, distributors and users 
of carbon brushes to convene in Washington and discuss the 
tentative simplified practice recommendation proposed by 
the Electric Power Club. 

Except for one or two minor changes the recommenda- 
tion was approved as originally submitted, it being the 
opinion of the conference that any extensive modification 
had best be deferred until the first revision conference, in 
1927, under the auspices of the division of simplified prac- 
tice. 

As a means of obviating. misunderstandings between buyer 
and seller, the conference amplified the recommendation to 
include definitions of “length,” “thickness” and “width.” 

In accordance with the unanimous action of the general 
conference of representative manufacturers, distributors and 
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users of carbon brushes and brush shunts, held on April 
14, 1926, and the revision conference of Sept. 29, 1927, the 
industry adopted and approved for promulgation by the 
United States Department of Commerce a simplified prac- 
tice recommendation establishing a schedule of sizes and 
dimensions for stock items of carbon brushes and brush 
shunts. These various sizes and dimensions are shown in 
the accompanying illustrations and tables. 

For indicating the size of a brush the dimensions shall 
be given in the following order: Length, width, thickness. 


Table 4.—Tolerances 
(a) Rectangular and Square Brushes: 
1. Carbon and graphite brushes— 
Length.—Plus or minus 1/32 inch. 
Width—Plus 0.000 inch minus 1/64 inch. 
Thickness: 
Thickness and width up to and including % inch plus 
0.000 inch, minus 0.003 inch. 
Thickness greater than % inch. 
(Plain) plus 0.001 inch, minus 0.003 inch. 
(Plated) plus 0.001 inch, minus 0.004. (To be meas 
ured over metal coating. ) 
2. Metal graphite brushes— 
Length—Plus or minus 1/32 inch. 
Width—Minus 0.007 inch to minus 0.020 inch. 
Thickness—Minus .007 inch to minus 0.011 inch. 








Note.—For square brushes thickness limits apply to both width and 
thickness. 
(b) Round Brushes: 
| Length 
. Plain Brushes |Plated Brushes| of ring 
Size gauge 
(inch) (inch) : 
| | (inch) 
Up to \ in., incl +0.000,—0.002 | +0.000, —0.006 | 1% 
Over \% to % in., incl.| +0.000, —0.004 | +0.000, —0.008 54 
i +0.000, —0.006 | +0.000,—0.010 34 











Table 5.—Bevels on Brushes 








(a) The bevel angle shall be specified as the angle included 
between the bevel face of the brush and a plane at right angles 
to the length of the brush. 

(b) Face bevels on brushes shall be limited to a minimum of 
15 deg. and a maximum of 35 deg., varying in steps of 5 deg., 
and shall be accurate to within 1 deg. above or below. Top 
bevels shall be 15, 30 or 45 deg. 

(c) The length of a beveled brush shall be the distance from 
the square end to the toe of the bevel, if beveled on one end 
only, or the distance from toe to toe measured parallel to the 
side of the brush when both ends are beveled. In other words, 
the length shall be that of the square-ended brush from which 
the beveled brush was made. 

(d) The width of the toe of beveled brushes shall be: 


Brush thickness Width of toe 
Ge 2 Se, MERINO. os coos siase ee dadavccveceas g of brush thickness 
5 ge ER ee ris oe eer ere % inch. 


Table 6—Chamfer on Brushes 

(a) The angle of chamfer shall be such that an equal amount 
of material is taken from the two adjacent surfaces. On square 
or rectangular brushes the angle between the plane of the side 
of the brush and the plane of the face of the chamfer extended 
shall be 45 deg. as measured with a protractor. 

(b) The depth of chamfer’on each surface shall be measured 
along the plane on each of the two adjacent surfaces and not 
the width of the face of the cut portion. The standard depth 
of chamfer which is to be given to different sizes of brushes 
shall be as follows: 


Manufacturing 





Thickness of brush (for any width) 
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: Depth of chamfer (inch) 
ie MEET DOOD 6c ocd beds oscs : A RACE en ee ‘a 
Over 4 inch, but less than 3% inch........ ae lao 
34 to % inch, inclusive.. LAs 
Ower SG1G0R: - .nwcnnes A 3a 


Tolerances plus or minus l%, inch. 


Table 7.—Shunts (flexible) for Brushes 











Length—>| 


(a) Length.—For the purpose of measuring the length of the 
shunt the cable shall be extended upward away from the face 
end of the brush in a line parallel to the lengthwise corners of 
the brush. The length of the flexible shunt will be the distance 
from the extreme top of the brush to the center of the hole or 
round portion of the slot in the terminal or to the center of 
the inserted portion of the plug terminal. Except for automo- 
tive brushes or fractional horsepower motor brushes, standard 
lengths of shunts for brushes one-half inch wide or over increase 
by inches from 2% to 7% inclusive. 

Tolerances on length—plus % inch minus 0.000 inch. 

(b) Cable sizes—Standard sizes of and specifications for cable 
for brush shunts shall be: 




















Number of | Conductors | Diameter of Circular Nearest Size 
Strands | per Strand | Wires | Mils B. & S. 
| Inch } 

1 33 0.002 | 135 29 
1 33 .003 300 | 25 
2 33 .003 | 600 22 
7 15 .003 1,038 20 
7 9 } .005 1,575 18 

| | 
7 15 | .005 | 2,625 | 16 
7 | 24 | .005 | 4,200 14 
7 37 005 6,475 | 12 
7 | 59 | 005 10,325 10 
7 | 75 | .005 135125... | 9 
7 | 95 | 005 16,625 | 8 
7 119 | .005 20,825 7 
7 150 005 26,250 | 6 


Table 8.—Terminals for Flexible Shunts 


The diameter of hole or width of slot in terminal shall be 
as follows: 
Maximum Size 
Size of Screw Hole or Slot 
(inch) 
MONG ois Savin bolt aes ne ceaa ye saws re Leceuny keew eeeheks 542 
POOc RPM DIOS Ns ons oss cane deeetreternecein ws pares tho 
a ak Se nee ee dea ROWOT Ga ela wees Vo 
I MES oi, 5:08.00 cake) iat Saeed Oke CROAT See waeerwe 1lAo 
Stith MUU 6:4.5°< is nhie'o », s.4.0:s sis OR ene cia C< 6s RRS 1349 


Tolerance limits, plus 0.000 inch, minus 0.010 inch. 


This recommendation has been effective since June 15, 
1928, subject to regular annual revision by a conference of 
the standing committee. 

While not restricting combinations of dimensions, the re- 
vision represents the first step toward concentration on a 
limited number of sizes. Those responsible for initiating 
this program, and those who are supporting it, wish to have 
an answer for the question—What has been accomplished 
by the application of this simplified practice during its effec- 
tive period which began Nov. 1, 1926? 

In October, 1928, a letter was addressed to all manufac- 
turers, distributors and users of carbon brushes, who had 
accepted the recommendation, asking that they review their 
experience with it, with a view to determining its benefits 
in dollars and cents. A total of 218 letters were sent out. 
Replies received numbered 91, of which 6 were from manu- 
facturers of brushes; 8 from distributors; 25 from public 
utilities; 22 from builders of motors and generators, and 
30 from other users. 

From the viewpoint of possible benefits derived, the de- 
gree of adherence accorded the recommendation by industry 
(Continued on page 68) 
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Important Factors to Observe in the 


otor oNhafts 


Designing shafts for efficient production with the 
machine tool equipment available is a difficult prob- 
lem confronting all electric motor builders 


By R. Kraus 


Motor Engineer, Westinghouse Electric & Manufacturing Company 


HE attention given to the mechanical design of a 

motor should be also fully extended to the problem 

of adapting the shaft design to the method of pro- 
duction of the shaft with the equipment at hand, as not only 
its own cost is influenced, but also the cost of the rotor 
assembly. The various shaft features affecting the pro- 
duction can be studied best on a shaft of medium size, 
as in the lower portion of Figure 1. Such a shaft would 
be manufactured in an engine lathe. The shaft mentioned 
belongs to a wound rotor shown 
at the top of the same illustration. 


6. Milling of Keyways. 
7. Grinding. 
8. Filing and polishing. 

The scope of each operation must be clearly understood 
in order to adapt the design to the machine tools available, 
serviced by an average operator; the design must require 
in its inception not only the fewest number of different 
machining operations, but also make it possible to give 
preference to machining operations of lower cost, if the 

same end can be accomplished. 
For the first operaticn, the 





A short description of the shaft 
will be helpful to follow the trend 
of the reasoning. The shoulder at 
A (Figure 1) is necessary between 
the shaft extension (37¢-in. diam- 
eter) and the rear bearing seat 
(4-in. diameter). The shoulder at 
B serves as bearing thrust; its di- 
ameter being set by the bearing 
diameter. The diameter (5.253 in.) 
at the rotor seat, governed by the 
deflection, was responsible for the 
shoulder at C. The slight reduc- 
tion. from 5.253-in. diameter to 
5.247-in diameter between C and 
D assists in the pressing on of 
the rotor. The thrust shoulder at 
G is required for the front bear- 
ing; the reduction of the collector 
seat of 4.560-in. diameter to 4.555- 





THERE are many difficult 

problems to be considered 
in the design of a shaft for an 
electric motor, 
that of most importance is the 
type of equipment available for 
the making of the shaft. In this 
respect careful 
must be given to allowances for | 
machining and assembling after | 
completion, if the shaft is to be 
produced at low cost. In this 
respect every step in the process 
must be planned, from the size 
of the raw material to that of 
the finished product. 


| cutting off of the shaft stock, 
is specified. An allowance of 1/16 
up to 4 in. is made on the diam- 
eter for machining, depending on 
the diameter and the length of the 
shaft. The length influences this 
allowance because the material as 


and_ probably 


received from the mill is not per- 
citaiitnontines fectly straight and warping will 
occur. This makes it necessary to 
increase the allowance for heat- 
treated shafts, in order to avoid 
the scrapping of shafts partly fin- 
ished, because they might show un- 
finished spots at bearing seats or 
exposed parts of shaft where they 
could not be permitted. 

An increase in the shaft stock 


THE Ebiror 


does not necessarily bring about a 








in diameter between F and G fa- 

cilitates the pressing on of the col- 

lector; while the shoulder at E is due to the difference of 
bores of hubs of the collector and the rotor. 

The reasons for these various shoulders have been ex- 
plained because each one of them adds to the cost of the 
shaft. The diameter at the rotor seat requires shaft stock 
which makes it possible to have the oil-throwers as an 
integral part of the shaft. 

The following machining operations are necessary for 
completion of the shaft considered: 

1. Cutting off the shaft stock. 
Centering. 
Heat treatment when specified. 
Rough turning. 
Spotting and recessing at fillets. 


wn & W bo 
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proportionate increase im labor 
cost for removal of the surplus ma- 
terial, because with the tool steel 
of today cuts can be taken which will reduce the diameter 
13g in. in one operation, two cutting tools, opposite each 
other, being used for such cuts on shafts up to 5-ft. long. 

The cutting off as well as the centering may be done 
in the stockroom. An allowance of at least 1/16 in. is 
provided by the stockroom at each end for facing after the 
shaft has been roughed and spotted. The allowance is, 
of course, not closely maintained, but the stockroom should 
increase the depth of the counterbore by any excess that 
was added to the length of stock. If the counterbore is 
not deep enough it will disappear at the facing and leave 
the centers unprotected, but if the counterbore is too 
deep, then the centers rest on the outer edge of the coun- 
terbore which results in an unsatisfactorily finished shaft. 
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Rough turning is the first machining operation on the 
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line is preferably used for these and all other axial shop 























































































shaft. It is a reduction of the material along the shaft dimensions arranged in sequence of their use while below , 
stock to such dimensions as to permit finish by grinding the shaft centerline a record is kept of the various vertical . 
to the final size. As the driving dog of the lathe is  centerlines to which the drafting room has to refer. : 
applied to the shaft at the head stock, which is the left By adapting the drawing to the shop processes, un- | 
end, the removal of the material by rough turn starts mecessary shoulders will be eliminated, thereby lowering . 
from right to left toward the shoulders. This permits the the cost of the grinding. Also time is saved for the 
tool to travel as near to the shoulders as is expedient for lathe operator and the inspector or foreman, as so-called . 
the work, cutting down to the smallest diameter at the shop dimensions do not have to be calculated in the shop ‘ 
shaft end at which the machining started, then progress- and recorded on a shop blueprint which requires frequent ’ 
ing with the machining until the largest diameter is replacement. This process must be repeated every time a ¢ 
reached. The shaft is then reversed in the lathe centers print is worn out. 1 
for finishing of the remainder of the work. This is ac- As may be seen from Figure 1 the roughing dimensions 
complished by removal of the material toward the shoulders do not go to every shoulder, because it is left to the grind- 
from right to left as before. During the roughing an ing operations to produce shoulders between such diam- 
allowance is made for machining of fillets and the final eters as at D, Figure 1, which have only a difference of : 
location of the shoulders. 40 to 45 thousandths of an inch. dl 
Bearing in mind the method described for roughing and The shaft stock may happen to be too short to finish : 
the necessity of an allowance at each shoulder for final to the full length expected, because the saw did not cut ? 
finishing it becomes apparent why the shop scales in total the ends perfectly square. This shortage is taken up at . 
dimensions from the shaft end at the right shaft center the end, where it is of no consequence. For example, in 
to each shoulder and not from shoulder to shoulder, other- a shaft with a straight extension, as at A, Figure 1, the . 
wise the inaccuracies of the allowances would add up at’ variation is taken up at the front bearing end as indicated 8 
each step, making it uncertain if the final shoulders could at F, in Figure 1, because such a shaft may be used with 7 
be machined at the right location. Incidentally, a casual a coupling in some applications, which must be accurately 7 
error in one step would throw out every successive shoul- located relative to the vertical centerline of the machine. 4 
der, making the final finish impossible. Shafts with tapered extensions used for railway or mill 
The requirements of the shop as outlined in the fore- motors do not present much difficulty in case of a varia- : 
going are taken care of, as shown in Figure 1. Overall tion in length of the shaft stock, because one or both . 
dimensions are shown from right shaft end to each essen- ends have threaded stubs for lock nuts to hold the pinion d 
tial shoulder up to and including the largest diameter. or brake drum in place. These stubs are usually slightly | 
After that overall dimensions are recorded from the left longer than the thickness of the nut and take up any : 
shaft end to the remaining shoulders, in line with the ex- reasonable shortage. For such shafts the relative location | 
planation of the reversal of the shaft in the lathe centers of the bearing thrust shoulders and also the location of ¥ 
during the roughing. The space above the shaft center- the tapered fits must be maintained. " 
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Figure 1 illustrates the proper method of dimensioning a shaftand shaft. This is due to the fact that there is no definite relation be- cl 
the same shaft shown as assembled. Notice that dimensions to the tween the two ends and compensates for any errors that might ta 


various shoulders are given from the two opposite ends of the arise in the overall dimension. It also simplifies production 
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The rough turning is followed by the spotting of the 
shaft. In this operation the respective shoulders are ac- 
curately located and any remaining material which can- 
not be removed by grinding operation is cut away. The 
location of the shoulders includes the machining of the 
oil throwers as at B and of all fillets as at C. 

The oil throwers are machined with a tool suitably 
ground. Figure 1 shows the 3/16-in. fillet required at the 
thrust shoulders, and used at all shoulders of the shaft 
and with one fillet size only. One fillet tool is necessary. 
When the difference of adjacent diameters is so great 
that the permissible fillet stresses would be exceeded, a 
larger fillet must be used, requiring, of course, the handling 
of an additional fillet tool. 

Special form cutters for the oil throwers, so arranged 
as to machine at the same the grooves and the fillets at 
the bearing thrust shoulder may be used, but their effi- 
ciency is questionable because their maintenance is expen- 
sive and in addition, it is necessary to take a finishing cut 
off the thrust shoulders to insure accuracy and smoothness. 

While the shaft is being spotted it is also recessed at 
the fillets as shown at K in Figure 1. This facilitates 
grinding because the edge of the grinding wheel can 
extend beyond the straight part of the shaft as indicated 
without danger of damaging the fillets. As this recessing 
amounts to only 10 to 15 thousandths of an inch on the 
diameter and the intended fillets are maintained, there is 
no appreciable increase of shaft stress. The shaft ends 
are faced before the shaft is removed from the lathe. 

The next operation is that of milling the keyways, the 
depth is so arranged as to take care of the allowance to be 
removed by grinding. All the keys in the shaft, Figure 
1, can be milled on a horizontal milling machine, an 
advantage for shafts produced in quantity, because it en- 
ables multiple milling. Two or four shafts can be clamped 


“R” from shaft dwg 
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RECESSING FOR GRINDING 
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Figure 2 illustrates the methods of dimensioning keyways in motor 
shafts and at the same time shows the type of key best suited for 
this purpose. Notice the small recess for the grinding operation 


in the V-blocks and all settings are made once only. 
All duplicate shafts need only be clamped in the V-blocks 
to insure accuracy of keyways when the milling operation 
is completed. The keyways are cut absolutely square and 
parallel to the shaft centerline, because the V-blocks used 
with the milling machine have been milled by the milling 
machine itself. Notice might be taken as to how the 
keyways have been dimensioned in their axial location. 
See Figure 1 at K. The operator need only centerpunch 
the ends of the keyways and proceed with the milling 
without any figuring. If possible, keys of the same width 
should be used for one shaft, because that eliminates 
changing the cutters. A difference in depth can be readily 
taken care of by raising or lowering of the table. 
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Shafts with tapered extensions have preferably profiled 
keyways, because these eliminate any possibility that the 
pinion hub, etc., might wedge on the key instead of on 
the tapered fit as might be the case where the keyway 
terminated as shown in Figure 1. 

The shaft is now ready for grinding. Seats for rotors 
may be rough ground. This is not as fine as the “finish 
grind” of exposed parts of the shaft and of the journals. 
































Figure 3 shows the manner of assembling a shaft when a gage 


is employed to locate the shaft properly. Wéithout locating the 
shoulders on the shaft accurately at the time of designing it, 
this practice could not well be followed 


Diameters rough ground cannot ordinarily be held within 
a tolerance of a half thousandth of an inch. A minimum 
tolerance of .001 in. should be permitted. When small 
and medium size shafts were also finished by means of 
a finishing cut, it was essential to limit the length of those 
parts of the shaft, which had to have close limits. When 
the grinding process is used it is advantageous to elimi- 
nate repeated setting for grinding, hence there should be 
as few shoulders as possible, or expressed differently, 
as few different diameters as possible. Figure 1 shows 
a design where shoulders have been eliminated as far as 
possible, which is economical for grinding. The length 
of the rotor seat has been increased so that it becomes 
adjacent to the collector seat thus eliminating one shoul- 
der at B. For the same reason the diameter of oil-thrower 
at the right end is carried through to the rotor seat, sav- 
ing another setting of the grinding wheel. 

Filing and polishing is the final operation. The filing 
removes all burrs and breaks the sharp corners at shoul- 
ders. The shoulder between the extension and the journal 
is particularly important, because any damage of the bear- 
ing babbitt must be prevented when the bracket is being 
mounted on the shaft. 

If recessing at fillets as described in a preceding para- 
graph is not practiced the additional operation of polishing 
to render the various fillets smooth is necessary. The 
recessing method, however, is more desirable. 

As stated at the outset the various operations discussed 
applied to a shaft made on an engine lathe. When a 
minimum of 30 to 60 shafts of one size is to be produced, 
semi-automatic machines offer an economy. This requires 
a set up of.tools, depending on the number of shoulders. 

It is desirable to avoid having the length of any one 
section of the shaft too short; the minimum length being 
largely determined by the space occupied by one tool 
holder. The location of shoulder at C, Figure 1, could 
be moved toward D if necessary. 

The expense of set-up can be spread over several groups 
of shafts, if their only difference is in the length of the 
rotor seat. The relative set-up of each group of tools on 
either side of the rotor seat is not disturbed as these 
groups are on different machines, it taking two machines 
for the machining of one shaft prior to grinding; the 
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rotor seat is worked on by both machines in order to 
reduce the total turning time, which is governed by the 
longest cut. 

The shaft at the top of Figure 5 shows diagrammatically 
a shaft similar to the one in Figure 1, though smaller. The 
next shaft in Figure 5 belongs to a motor using the same 
brackets as the motor with the shaft at the top of Figure 5, 
but the core width is different. For such shafts it is essen- 
tial that parts marked with the same letters are kept abso- 
lutely alike. 

The shafts at the bottom 
grams of set-ups; the tools are shown in their respective 
positions at the completion of the operation; the dotted 
lines indicate where the rough stock has been removed. 
The first operation roughs from the shaft extension up 
to and including part of the rotor seat. The shaft 
then transferred to the second machine which finishes the 
remainder of the roughing and also does the spotting 
and cutting of the oil-throwers. For this latter machine, 
tools for roughing are shown on one side, the tools for 
spotting and cutting of oil-throwers on the other side of 
the centers. 

The reduction of the 
groups of similar shafts in rotation, is 
ticularly as it can be had without any 
design, in fact, there is no reason why the dimensions 
of the shaft parts marked with the letters in 
Figure 5 should be different, after satisfactory propor- 
tions have been arrived at. 

The shafts considered had oil-throwers turned in as part 
of the shaft. When the diameter of the rotor seat 


two of Figure 5 show dia- 
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manu facturing 
worth while, par- 


cost set-up, by 


hardship on the 
same 


as 


is of 





Figure 4. Here again are shown two other types motor shafts 
having distinctive types of oil slingers. Notice, too, the propor- 


tions of the different shafts, which is a very important feature 
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such a proportion to the bearing diameter that sufficient 
area of thrust shoulder at the bearing cannot be obtained 
from the shaft stock used, then separate oil-throwers are 





necessary. Cold-rolled steel is a desirable material for 
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TOOLS ARE SHOWN AT END OF OPERATION | 


Figure 5 shows the relative positions of shoulders on different 

types of shafts and at the same time illustrates how machine 

tools are arranged in groups for the rough and finish operations 
in quantity production. Separate tools form the oil slinger 


them because it is more readily machined than hot-rolled 
steel. Figure 4 shows separate oil-throwers at A. 

The assembly of parts on the shaft can be facilitated in 
the design without any appreciable increase in the cost 
of the shaft. The pressing on of the rotor, collector or 
commutator to the shaft is common to most of the shafts 


considered. In order that such parts should not have to 
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ere IS a difference 
In MICd. 


All commercial mica is not the same, and the 
many different uses to which it is put demand 
different and very definite qualities. 





In some instances a very high insulating point 
is required, others demand uniformity of thick- 
ness, others require heat-resisting qualities along 
with insulation effectiveness. And so on. 


We have, during our many years experience, met 
those problems successfully, not once, but many 
times. The information we have gleaned may be 
of great value to any user of commercial mica, 
but it does not add to the cost of Macallen Mica. 


Tell us of your problems. Our advice 


SAYS MICAH does not obligate you in the least. 


MACALLEN MICA 


Ihe MACALLEN COMPANY BOSTON 27 MASS. 


CHICAGO — CLEVELAND 


\\ ” 
ALL MICA 
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they are not seated, such shaft sections are reduced by a 
few thousandths. This is called a “draw” or “lead.” It 
helps to center the hub of collector or rotor core on the 
shaft and eliminates any appreciable shoulder, against 
which the hub would tend to bind. Keys are extended 
about % in. in this “draw” so that they may start in the 
keyway before the “pressing-on” starts. In the interest 
of eliminating as many shoulders as possible, it will not 
ordinarily be necessary to provide a “draw” at both ends 
from punching fit as shown in Figure 4 at B. One “draw” 
will be sufficient and as the press for pressing on the 
machine part involved is preferably applied to the end 
of the shaft nearest the fit for the part, to avoid buckling 
of the shaft under the tonnage required to move the part 
into position, the “draw” should be located at the end of 
the corresponding fit farthest from an end of the shaft, 
in other words, at the “long” end of the shaft. Figure 3 
shows a rotor showing the press and also how a gage is 
straddling the shaft to measure from a shaft shoulder to 
the centerline of the core. 

Slender shafts with separate oil-throwers are more sub- 
ject to buckling. Actual shafts as shown at the top in Figure 
4 require straightening after the rotor is on the shaft, while 
experience with the revised shaft as shown at the bottom 
of Figure 4 was so favorable that the percentage of bent 
shafts was negligible. 

An excess amount of press-fit is frequently responsible 
for bent shafts; built up cores are subject to some ir- 
regularity in the bore, which will spring a shaft. These 
irregularities in the bore will increase with the length 
of the core, and with it more pressure is required to 
press the shaft into the core. Of course, this increased 
pressure will be responsible for an additional tendency 
toward bending. To avoid this, the press-fit may be re- 
duced for longer cores of the same bore, below that used 
for shorter cores. Machinery steel shafts that have been 
bent only a few thousandths can be straightened, however, 
with heat-treated shafts this is more difficult on account 
of the increased strength and toughness of the material. 

The conclusion that can be drawn from the preceding 
will not only justify the statement made at the outset 
that the shaft design from the standpoint of production 
requires serious attention, but it proves the problem is very 
intricate. 


Advantages of Standardizing 
Brushes and Shunts 


(Continued from page 62) 


is of primary importance. Although an actual survey of 
production has not yet been made, the attitude of the manu- 
facturers indicates that the simplified schedule is being ad- 
hered to wherever there is offered any freedom of choice. 

The public utilities companies, replying as users, have, in 
the main, experienced no monetary benefit as yet. However, 
it is significant of their interest and faith in simplified prac- 
tice that the maiority look forward to such benefits as 
prompter delivery, reduction of replacement stocks, and the 
like. 

A study of the replies indicates that the smaller manufac- 
turers are in an equally favorable position with their larger 
competitors, so far as regards the potential benefits of the 
program. 

The most general opinion set forth in the replies is that 
it is too early to expect important savings. This, it is 


pointed out, is due to the fact that a great portion of brush 
sales consists of items for the maintenance of present equip- 
ment which, of course, includes, together with more modern 
motors and generators, much that is old and nearly obsolete, 
but still serviceable. 


In the opinion of some, it will be five 
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years before the gradual obsolescence of machines using odd 
sizes of brushes, and absorption of new designs using only 
the simplified types, will effect a sufficient change in the 
market to allow the realization of such benefits as reduced 
inventory investment, simplification of production, and so 
forth, on any large scale. 


What Equipment Electrical 
Manufacturers Buy 


(Continued from page 30) 


Bearings are another important factor in the use of 
electric motors and it would seem from reference to Figure 
5 that, while the sleeve bearing is the oldest in general use, 
it is still favored over the other two types. In answer to 
the questions pertaining to bearings many electrical manu- 
facturers indicated that they used all three types, while 
some of them purchased bearings of any type to suit the 
needs of the purchaser of their product. At any rate, 
while there is some overlapping of the reports in this 
chart it is evident that 38 use ball bearings exclusively ; 
one manufacturer reports as using roller bearings only and 
85 employ the plain or sleeve bearing. Other data in the 
chart give the combined uses of all three types. 

In conclusion it might be pointed out that while this 
survey includes only representative groups of electrical 
manufacturers and not the entire industry it is clearly 
evident that there is a potential annual market in the indus- 
try for upward of 800,000 electric motors, 1,600,000 bear- 
ings of different types, 800,000 drives and 800,000 con- 
nections, to say nothing of the vast amount of other 
electrical material in as much as practically every motor 
must be equipped with some form of control, switch or 
electrical fittings, such as conduit, connections and wire. 





Pasted End Windings 


3y D. H. BRAYMER 


F TER having published several articles having to do 
with the Application of Insulating Materials to 
and Windings, ELecrricAL MANUFACTURING has 
received a number of inquiries for more detailed infor- 
mation about these various practices. In reply to these 
many questions D. H. Braymer, consulting engineering 
editor of ELectricAL MANUFACTURING and author of the 
articles, says, with reference to pasted end windings, “After 
examining some of the jobs done in repair shops I am in- 
clined to believe that the use of pasted end windings is a 
factory proposition, and should be applied only when defi- 
nite information is to be had concerning the ventilation for 
the windings used. 

“When paste is applied to end windings, ventilation of 
the windings is entirely prevented. This paste must be 
properly and very carefully applied, for, when it dries 
in service, cracks appear, which in the presence of oil, 
water or acids, make the windings nothing less than a 
nuisance. On the other hand, there are definite advantages 
outlined for the pasted end winding, when properly ap- 
plied, for they prevent vibration and weaving, and are a 
good protection to the windings. 

“There are several manufacturers of paste for ending 
windings, and the motor repair man who intends to use 
it would do well to communicate with the manufacturer, 
requesting details of application for the particular paste 
they make, and at the same time setting out details as to 
the types and kinds of windings it is wanted for and the 
conditions under which it will be used. When this practice 
is followed best results are obtained.” 
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Moulded Ebony 


Insulation 
1s Motsture-proof 


HE same outstanding characteristics which have 

made Johns-Manville Asbestos Ebony famous for 
switchboard panels in power plants of all kinds, and on 
battleships, submarines and dredges, are here available 
in moulded form. 


Moulded Ebony Insulation has rugged mechanical 
properties, high dielectric strength and the special ad- 
vantage that it is moisture-proof. It will not absorb 
dampness from the atmosphere when exposed to sea air 
and can even be used under water if necessary. It does 
not warp or change shape in service. 


Moulded Ebony Insulation is, of course, free from 
laminations. It is available for bases, up to 400 square 
inches surface area, for rheostats, motor starters, switches, 
fuse mountings, etc. The fact that all holes, counter 
bores, slots, etc., are moulded into the finished piece 
makes Moulded Ebony Insulation preferable and more 
economical than natural slabs on which the machine 
expense is costly and the breakage hazard during fabri- 
cation is high. 


We will gladly estimate on special forms and offer 
suggestions for the application of Johns- Manville 
Moulded Ebony Insulation. 


Johns-Manville 


MOULDED EBONY INSULATION 


4 JOHNS-MANVILLE CORPORATION 


New York Chicago Cleveland San Francisco Toronto 
Branches in all large cities) 


We should like to discuss Moulded Forms with one of your repre- 
sentatives 


JM 


CORPORATION 





ee ae 














Company—— 


















































~ Address 














Electric Stove 


(omponents 





ELECTRICAL MANUFACTURING acknowledges the assistance of Rock Island Manufacturing Company, Rock Island, 
Ill., in the preparation of the above illustration of electric stove components. 
Vanufactures for 1925 published by the Department of Commerce the annual production of disc stoves, hot 


plates and ranges under 2% 


¥ 
cW, 


From the Biennial Census of 


was 216,559 and this annual production was valued at $1,703,088 
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Description 


Base 

Cord and plug 

Indicating switch cap 
Switch housing 

Bottom guard screws 
Switch supperting bracket 
Switch housing liner 
Switch mounting bolts 
Leg bolts 

Terminal block bolts 
\sbestos wire connections 
Switch handle 

Switch 

Hot plate mounting screws 
Element connection bolts 
Connection bolts 
Terminal block 

Heating unit bricks 

Legs 

Hot plate supports 
Bottom guard screws 
Heating element 

sottom guard 





Material 


Cast iron 

Rubber, wire, asbestos, cloth, 
Brass | copper 
Brass 

Steel 

Steel 

Paper 

Steel 

Steel 

Steel 

Copper, asbestos 

Porcelain, steel, brass 
Porcelain, brass, 
Steel 

Steel 

Steel 


Fibre 


copper 


Porcelain 

Cast iron 

Steel 

Steel 
Resistance wire 


Steel 


Annual 


Production 


_ 


— 


— 


216,559 
216,559 
216,559 
216,559 
866,236 
216,559 
216,559 
433,118 
866,236 
866,236 


,180,247 f 


216,559 
216,559 


433,118 


,299,354 


433,118 
216,559 
433,118 
866,236 
433,118 
866,236 


915,913 f 


216,559 


_ 








Have you con- 
sidered the mar- 
ket for raw ma- 


terials and parts 
opened up by the 
annual production 


of 
216,559 


electric stoves 
and hot plates 
having a valuation 


of $1,703,088 in 
1925? 
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the —_ electric motor insulation 


Crane builders de- 
mand the best of 
mica insulation in 
= par commutators. Mo- 
ieceeni tors must be depend- 
able, must function smoothly and 
without interruption, despite the 
frequent surges of current when 
starting or jogging a load into 
place. 

It is significant that Shaw, too, 
chose Super-Micanite for this ex- 
acting and severe service. The rea- 
sons are readily appreciated. 
Because Super-Micanite is is 
denser than any other pasted 
mica insulation, commu- 
tators are assembled with 
greater ease. Variations in 








INSULATOR 
——_—_ 
REG. U.S. PAT. OFF. 


MICA 








INSULATION 





commutator spacing are eliminated. 
Slippage and oozing are banished. 
Even at high temperatures no cor- 
rosive decomposition products are 
formed to attack the commutator. 


These are a few of the 10 important 
advantages of this modern electri- 
cal insulation that have made it the 
choice of America’s leading motor 
builders and electrical manufactur- 
ers. The Super-Micanite Bulletin 
will interest you. Write for a copy. 


MICA INSULATOR COMPANY 
New York: 200 Varick St. Chicago: 542 So. 
Dearborn St. Cleveland, Pittsburgh, Cin- 

Eq cinnati, San Francisco, Los Ange- 
les, Seattle; Toronto, Montreal. 


Works: Schenectady, N.Y.; London, Eng. 


WN PERFECT 


EMPIRE 


INSULATOR w 
“646 yA WA 
REG. U.S. PAT. OFF, 


OILED CLOTH INSULATION 








Electrical -ACanuf acturing ACews 


A department containing news, and descriptions of new materials, parts and 


devices for the manufacture and repair of electrical products 
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New Circuit Breaker Described 
at A. I. E. E. Convention 


The perfection of the Deion circuit 
breaker, which was hailed as one of the 
most important electrical developments in 
recent years, was publicly announced at 
one of the sessions of the winter conven- 
tion of the American Institute of Elec- 
trical Engineers in New York City, Jan. 
28-Feb. 1. A paper relative to the cir- 
cuit breaker was delivered by Dr. Joseph 
Slepian, of the research staff of the West- 
inghouse Electric & Manufacturing Com- 
pany. 

The new development derives its name 
from the essential feature of its opera- 
tion, the deionization of an electric arc, 
and is based on a new method of inter- 
rupting an electric current. The practical 
introduction of the Deion apparatus will 
make possible the switching of electrical 
currents without the hazards entailed in 
the present methods. 

Dr. Frank B. Jewett, director of re- 
search and development for the American 
Telephone & Telegraph Company, was 
formally presented with the Edison medal 
on Wednesday evening, Jan. 30. In ac- 
knowledging the award Dr. Jewett em- 
phasized the importance of scientific re- 
search to industry. He praised the re- 
search achievements of the telephone sys- 
tem in particular, saying that in no other 
field of modern industry had the coopera- 
tion of pure science yielded greater results. 
He foretold a day when the research di- 
rector in an industry will take part in its 
business management. 





A. L. E. A. Membership Plan 
Enlarged at Convention 


Plans for doubling the membership of 
the Artistic Lighting Equipment Associa- 
tion, as put in motion at a meeting of 
the board of directors held in Cleveland, 
were enlarged at the eighth annual meet- 
ing of the association, which was held 
at Cavalier Hotel, Virginia Beach, near 
Norfolk, Va., Feb. 5-8. Under the chair- 
manship of Herman Plaut, of Plaut & Co., 
New York City, the association seeks to 
double its membership to a total of 775 
during 1929, 

Reduction of costs through the use of 
cost systems, the high cost of distribu- 
tion and how it can be lowered, credits 
and collections, and many other vital sub- 
jects were discussed at the Virginia Beach 
meeting. The Illuminating Glassware Guild 
convened at the same time. 

The A. L. E. A. board of directors 
met at the Cavalier Hotel, Feb. 5, 7.30 
p. m. Outstanding features of the re- 
mainder of the program were: Wednesday, 
Feb. 6—Meeting of Illuminating Glass- 
ware Guild; stamp and parts manufac- 
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Radio’s Accomplishment 





ITH the aid of his invaluable radio 
compass Captain George Fried, 
above with the instrument, was enabled to 
locate the S.S. Florida and rescue the 
boat’s entire crew from turbulent waters 





turers’ meeting; report of Managing Di- 
rector G. P. Rogers; committee reports. 
Thursday, Feb. 7—General session; dis- 
cussion on credits and collections; address 
by A. L. Powell, manager of the engineer- 
ing department of the G. E. Edison Lamp 
Works; nomination and election of officers. 
Friday, Feb. 8—Meeting of new board of 
directors; floor and table lamp manufac- 
turers’ and lantern manufacturers’ meet- 
ing; golf tournament. 





Statistical Expert Predicts 
Increased Radio Sales 


Major R. A. Klock, of Chicago, chair- 
man of the statistical committee of the 
Nema radio division, has just completed 
an analysis of the Department of Com- 
merce figures for retail radio sales, pre- 
pared in cooperation with the National 
Electrical Manufacturers Association and 
recently released, tending to prove that 90 
per cent more radio sets will be sold this 
season than were sold last. His interpre- 
tation is based upon a breakdown of the 
increased totals into sets and accessories, 
and makes due allowance for the de- 
creased proportion of accessories in the 
season’s total sales. 

According to Major Klock, the total 
average annual business for radio dealers 
carrying a stock of over $500 for the year 
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1927 was $11,195. The July-August-Sep- 
tember quarter of 1928, for which figures 
are now available, represented 19.25 per 
cent of the year’s total, or $3,030 per 
dealer for that quarter, indicating an aver- 
age business for 1928 of $15,470, or an 
increase of 32 per cent. 

Since the rate of increase indicated by 
the statistics recently released for this 
quarter has been more than maintained, 
it follows that a total sale of not less than 
$650,000,000 for the 1928-1929 radio year 
is in prospect. This figure compares with 
the 1927-1928 total of $500,000,000. 





Radio Engineers’ Institute 
Elects New Officers 


Dr. A. Hoyt Taylor, superintendent of 
the United States Radio Research Labora- 
tory, Washington, D. C., and Alexander 
Meissner, head of the research laboratory 
of the Telefunken Company, Germany, 
have been elected president and vice-presi- 
dent, respectively, of the Institute of Radio 
Engineers for 1929. The officers are to be 
installed at the February meeting of the 
Institute, to be held at 33 W. 39th St., 
New York City. 

Arthur Batcheller, Federal Radio Super- 
visor in New York, and C. M. Jansky, 
Jr., of the University of Minnesota, were 
elected to the Institute board of directors 
for three-year terms. Dr. R. H. Marriott, 
L. E. Whittemore, and Lewis M. Hull 
were appointed directors for one year. 





New RMA Services Ordered 
at Briarcliff Session 


New services for RMA members and 
development of many established services 
were ordered by the RMA board of 
directors at its two-day session at Briar- 
cliff Manor, N. Y., Jan. 11-12. The board 
approved a report of and made a large ap- 
propriation requested by the foreign trade 
committee, headed by George H. Kiley of 
New York, to develop export trade pro- 
motion service. RMA members will be 
sent free of charge an extensive compila- 
tion of information regarding radio trade 
and means for its promotion in many 
countries. 

Establishment at New York _head- 
quarters of the RMA of a merchandising 
bureau in the near future was recom- 
mended by the RMA merchandising com- 
mittee, headed by L. E. Noble of Buf- 
falo, N. Y., and approved tentatively by 
the board. Merchandising services of 
many kinds for RMA members and also 
for radio jobbers and dealers, including 
special services and collection of statistics, 
are planned. 

New and valuable measures to extend 
the credit and collection service of the 

(Continued on page 74) 
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Why not PROFIT 


by what sixty manufacturers would tell 
you about heating units? 


] pepe your standpoint, these far- 
sighted manufacturers know 
what they are talking about. They 
have been through the experimental 
stages, made tests. And then found 
it more economical all around, to 
adopt Chromalox units—for good. 


Built to FIT Your Products 


Certainly it’s sound business to 
profit by what they’ve learned about 
Chromalox units: Howtheyare built 
to last; to fit the product itself; to 
give the right heat. In short, to 
keep the product operating as it 
should, for a long time. The patent- 
ed Chromalox construction of a re- 
sistor hydraulically embedded into 
a heat-conducting, insulating ma- 
terial—makes all this possible. 


Lower Assembly Costs 
Customers, call us in to help with 
the final design of their products, to 
show them the right way to build in 
the heating units. As a result, assem- 


Chromalox 


bly costs are lowered. Chromalox 
unitsaredesignedtoFIT the product. 


Chromalox-equipped Products 
STAY SOLD 


Most of the guess work about your 
product doing areal jobcan beeasily 
eliminated by using Chromalox 
units. Automatically, kicks and 
come-backs are side-tracked when 
you use these trouble-free units— 
another important point those 
manufacturers will tell you about. 


But What About Your Products? 


Whether you are working ona new 
product or improving an old one, 
we can be of valuable help to you 
with experience gained from years 
of working with leading companies 
making all kinds of electrically 
heated equipment. When you write 
for the Chromalox bulletins, tell us 
about the appliances or heating de- 
vices you want properly heated. 
There’s no obligation! 


Boiled down to a few words, 
this is what they’d say .... 


“Frankly, it is simply a 
waste of time and money to 
try to make heating units 
when it’s so easy to buy 
Chromalox units — really 
made to fit your products.” 


Write for your copy of these 8-page 
bulletins showing dozens of sizes and 
ratings of the largest complete line of 


ELECTRIC HEATING UNITS 


Manufactured Exclusively by ... . Edwin L. Wiegand Company, 420 First Avenue, Pittsburgh, Penna. 


heating units. 
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Uncle Sam’s Traveling Wave Tester 


*FFICIENCY 1s the key- 

note of the Commerce De- 
partment’s checking on radio 
broadcasting activities. Special 
cars tour the country and test 
reception under all conditions. 
Here is a model of one of these 
cars and also an interior view 








RMA were reported by Theodore Shel- 
don of Chicago, chairman of the RMA 
credit committee. New branches at Phila- 
delphia and Boston in the Eastern divi- 
sion, in addition to that at New York, 
have been established. The credit inter- 
change information service, through the 
national credit office and the collection 
service of the New York Credit Clearing 
House Adjustment Corporation, will be 
continued and expanded for the use of 
RMA members. 


Report Discloses Wage Rise 
in Electrical Industry 


The importance of wages in general in- 
dustry has led the National Industrial 
Conference Board, in cooperation with a 
large number of manufacturing establish- 
ments, building trades and many compa- 
nies representing various branches of these 
manufacturing industries to make an in- 
vestigation in this field and collect data 
on wages, employment and hours. 

In general there are four phases to the 
wage question: wages in their relation to 
business conditions, wages and _ prices, 
wages and the cost of living, and wages 
and the amount of employment. 

Statistics show that during 1927 there 
was a remarkable stability in wages paid 
the laborer in all fields of industry. The 
boards find that there was no conspicuous 
change in the level of business between 
the years 1926 and 1927. While the year 
1927 exceeded the year 1926 in the pro- 
duction of raw materials, in mail order 
sales, electrical energy consumption by 
manufacturing plants, etc., 1927 was be- 
low 1926 in prices, wholesale trade, un- 
filled orders and factory employment. 
During these two years there was a close 


relation between business and wages. 

The wage earners of the electrical 
manufacturing industry, according to sta- 
tistics, are much better off today than at 
any time in the history of the industry. 
The average hourly earnings of the em- 
ployee advanced from 27.7 in 1914 to 62.1 
cents in the fall months of 1920, an in- 
crease of about 128 per cent, while liv- 
ing costs had increased between 105 and 
93 per cent for the same period. There 
was a reduction in the wages of the elec- 
trical manufacturing industry in the slump 
of 1921. The wages have increased 
steadily, though, since 1923. The average 
hourly earnings for June, 1928, were 61.1, 
an increase over 1914 of about 126 per 
cent, while the cost of living in the same 
period increased about 61 per cent. It 
would appear that the wages of the earner 
today is about on a level with the wages 
in 1920, while the cost of living has de- 
creased 21 per cent. Since 1923 wages 
have increased 21 per cent, and the cost 
of living has decreased about 1.7 per 
cent. 


Spain Offers Promising Market 
for U. S. Electrical Goods 


Spain is one of our most promising for- 
eign markets for electrical goods, accord- 
ing to a trade bulletin just issued by the 
Department of Commerce. During the 
past five years electrical exports to this 
market have averaged in the vicinity of 
$2,000,000 annually, almost every class of 
electrical goods being represented in these 
shipments. 

Despite a well-organized Spanish manu- 
facturing industry and active competition 
from other European manufacturers, 
American electrical equipment is considered 
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standard, the report states. This situation 
is partly accounted for because of the ex- 
tensive investments of American capital 
in Spanish factories and utilities. 





Tentative Clear Standards 
Proposed by A. S. M. E. 


A tentative standard for spur gear tooth 
forms, covering the 14% and 20 deg. full- 
depth involute system, has been completed 
by a committee of the American Society 
of Mechanical Engineers, and is being 
distributed for criticism under the Ameri- 
can Standards Association designation, 
B6b-1929. A committee of the American 
Gear Manufacturérs Association cooper- 
ated in the work of preparing the stand- 
ard. Copies of the proposed standard 
may be procured from C. B. LePage, as- 
sistant secretary, A. S. M. E., 29 W. 39th 
St., New York City. 


Electric Crane Companies 
Announce Merger 


Niles Crane Corporation, Philadelphia, 
and the Shepard Electric Crane & Hoist 
Company, Montour Falls, N. Y., have an- 
nounced a consolidation to be known as 
the Shepard-Niles Crane & Hoist Cor- 
poration. The Niles plant at Philadelphia 
and the Shepard plant at Montour Falls 
will both continue in operation with the 
main office at Montour Falls. The officers 
of the merged companies are: president, 
Frank A. Hatch; first vice-president, 
Sydney Buckler; vice-presidents, Robert 
Turner and James Shepard; chairman of 
the board, E. A. Deeds. 


American Firms Granted Rights 
to Make Stainless Steel 


License rights to manufacture improved 
stainless steels under the supervision of 
Prof. Doctor Bebbo Strauss, who discov- 
ered the alloys, have been granted by 
Fried Krupp, A. G., Germany, to the fol- 
lowing companies: Central Alloy Steel 
Corporation, Massillon, Ohio; Ludlum 
Steel Company, Watervleit, N. Y.; Bab- 
cock & Wilcox Tube Company, 85 Liberty 
St., New York City. 

The three concerns licensed have or- 
ganized for joint research and distribution 
of the stainless steels. The featured item 
is “Enduro” KA2 steel, a material which 
is said to be resistant to water, air, dilute 
solutions and acids at high temperatures 
and high pressures. It can be deep drawn, 
wire drawn, machined readily and welded 
by electricity or gas. It can be polished 
to a mirror-like surface, is non-magnetic, 
and has approximately the ductility of 
copper. 


Standard Underground Cable Co. 
Effects Personnel Changes 


Standard Underground Cable Company, 
Division of General Cable Corporation, 
announces the following changes in sales 
personnel and in branch office locations: 

C. J. Marsh, vice-president of the Stand- 
ard Division, who was manager of the 
New York sales office, has been trans- 
ferred to the staff of General Cable Cor- 
poration to supervise the purchase of 

(Continued on page 76) 
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ndurance-— 
24 hours a day - 


Twenty-four hours a day—three hundred and sixty- 
five days a year—is the type of service that will test 
the Quality of any motor. 


Ohio fractional horse-power motors are meeting the 
demands of such service every day. They are built 
so accurately and under such exacting specifications 
that they have that extra power and endurance to 
meet these requirements. Many Ohio Users (list on 
request) will gladly prove this point from their own 
experience. 


Your motor driven machine or appliance may not 
require such continuous motor service. However, 
at only a slightly higher cost, this extra power and 
endurance of an Ohio Motor is an inexpensive guar- 
antee of reliable, trouble-free operation under all 
conditions. 


After all a good machine or appliance deserves an 
equally good motor to drive it. 


Ohio Motors meet all N. E. M. A. and N. E. L. A. 
Made in sizes of 1/20 to 1/4 H.P. 











What Users Say! 


A prominent manufacturer 
(name on request) writes: 


“It is a number of years now since we 
have standardized on your motors for our 
application, which, as you know, is a 
very severe duty for any motor to per- 
form. Under this severe duty the motor 
must operate without fail twenty-four 
hours of the day, and day in and day out 
throughout the year. Any failure of the 
motor, no matter how short the duration, 
would result in an appreciable loss of 
money to our customer The motor you 
are now furnishing to us is, we believe, 
exactly suited to these conditions and is 
more or less proved by the comparatively 
few reports of motor trouble from our 
customers.’? 


specifications. 


THE Onto ELectric & CONTROLLER Co. 
5905 Maurice Avenue, Cleveland, Ohio 








76 Electrical Manufacturing 


metals. R. S. Hopkins, assistant man- 
ager, has been advanced to manager of 
the New York office and O. G. Miller 
made assistant manager. 

The Atlanta, Ga., office, formerly a sub- 
office of Washington, D. C., has been 
made a main branch sales office, and E. B. 
Hook, Jr., has been appointed manager 
and J. A. Peacock district manager. New 
district sales offices, reporting to the At- 
lanta office, have been opened in Birming- 
ham, Ala., and Charlotte, N. C., with 
M. L. Tice and W. D. Hampton as dis- 
trict managers, respectively. The address 
of the Atlanta office has been changed 
from Candler Building to Healey Build- 
ing. The Birmingham office is located in 
the Watts Building, and the Charlotte 
office in the First National Bank Building. 

The location of the Chicago office has 
been changed from the Conway Building 
to the Bankers Building. E. J. Pietzcker, 
formerly manager of both the Chicago and 
St. Louis offices, is now devoting his en- 
tire time to the St. Louis office. The lo- 
cation of the St. Louis office has been 
changed from the Arcade Building to the 
Ambassador Building. 


A. W. Robertson Chosen Head 
of Westinghouse Board 


Andrew Wells Robertson of Pittsburgh, 
president of the Philadelphia company, 
was unanimously elected chairman of the 
board of directors , “ 
of the Westing- 
house Electric & 
Manu factur- 
ing Company at a 
meeting held Jan 
16 in New York 
City. He was 
graduated from 
Allegheny College 
in 1906 and from 
the Law School of 
the University of 
Pittsburgh in 1910. 
After practising 
law in Pittsburgh 
he became attornev 
for the Philadelphia Company, and after 
serving several years as vice-president of 
that company he was elected president in 
1926. Mr. Robertson, who is 49 years of 
age, will withdraw from his other affilia- 
tions to devote his time to Westinghouse 
activities. 





A. W. Robertson 





B revities 
_ DeForest Radio Company, Jersey 
City, N. J., sponsored a large banquet 


as the climax to its three-day sales con- 
ference, at the Hotel Biltmore, New 
York City, Jan. 24. A large attendance 
which included many men prominent in 
government, industry, finance and 
science paid tribute to Dr. Lee DeFor- 
est, who related his early trials in de- 
veloping the vacuum tube and spoke of 
his present efforts toward improving 
audions or vacuum tubes for the fur- 


therment of better broadcasting. 
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Floodlighting Enhances a Structures Beauty 


N outstanding 

floodlighting instal- 
lation was recently com- 
pleted on the tower of 
the Chicago Tribune 
Building in Chicago. 
The size of the build- 
ing, its permanent loca- 
tion on Chicago’s well 
known Michigan Boule- 
vard and its unusual 
architectural design 
makes it probably one 
of the best known struc- 
tures in the country. II- 
lumination was _ pro- 
vided by 174 fourteen 
inch Golden Glow 
floodlight projectors 
furnished by the Elec- 
tric Service Supply Com- 
pany of Philadelphia. 
The projector units 
were equipped with am- 
ber lenses to secure a 

soft golden color 











Delta-Star Electric Company, Chica- 
go, has formed an association with the 
Monarch Electric Company, St. Johns, 
Quebec, Canada,. whereby the Canadian 
factory will have the full advantages of 
Delta-Star designs, engineering and re- 
search facilities. A complete line of 
standardized equipment will be produced 
at St. Johns for Canadian distribution. 


Inland Glass Works, Inc., Chicago, 
entertained 50 members of the Illinois 
Illuminating Engineers Society, Jan. 18. 
A tour of the plant and a discussion of 
the use of illuminating glassware for 
better lighting were features of the visit. 

Timken Roller Bearing Company, 
Canton, Ohio, has appointed Judd W. 
Spray vice-president and general sales 
manager. He has held the latter posi- 
tion since 1926, previous to which he had 
headed the automotive sales division in 
Detroit for several years. 





Rainbow Luminous Products, Inc., 
120 Broadway, New York City, has 
created a new operating subsidiary with 
three plants located in Louisville, Ky., 
Denver, Colo., and Dallas, Tex. The 
subsidiary’s main office, which is located 
in Louisville, will handle the production 
and distribution for its immediate South- 
ern territory, while the Denver and 
Dallas plants will take care of business 
in those localities. 


Lincoln Electric Company, Cleveland, 
Ohio, has appointed J. E. Durstine dis- 
trict sales representative at Birmingham, 
Ala. H. P. Egan has been named dis- 
trict sales representative in Central 
Ohio, with headquarters at Columbus. 





American Electric Switch Corpora- 
tion, Minerva, Ohio, has appointed Neil 
B. Walsh direct factory representative 
in Western Pennsylvania, with head- 
quarters in Pittsburgh. J. E. Cameron, 
manufacturers’ agent, has been named 
to handle the company’s line of switches 
in Western Missouri and Kansas, with 
headquarters in Kansas City, Mo. 


Standard Underground Cable Com- 
pany, Pittsburgh, a division of the Gen- 
eral Cable Company, has announced 
plans for the building of an addition to 
its plant on Washington Street, Perth 
Amboy, N. J., to be used as a wire and 
rod mill. The present wire and rod de- 
partment will be removed to the new 
quarters and the vacated space will be 
utilized for cable manufacture. Cable 
production in Pittsburgh will be discon- 
tinued and the equipment will be 
moved to the Perth Amboy and St. 
Louis plants. The company’s general 
offices will remain in Pittsburgh. 

Hardwick, Field, Inc., announces that, 
due to the retirement of W. Thayer Field 
and the election of John C. Hindle as his 
successor, the firm’s name has been changed 
to Hardwick, Hindle, Inc. Mr. Hardwick 
remains as president and general manager, 
while Mr. Hindle is in charge of sales. 
Because of increased business, the com- 
pany has recently added a new wing to 
its plant and enlarged its engineering staff. 
It offers service to manufacturers who 
desire resistors built to specifications. 


Jacob Landau has moved his office and 
repair shop from 200 E. Twelfth Street, 
New York City, to 132-134 Essex Street, 

(Continued on page 78) 











February, 1929 Electrical Manufacturing 


140. &o 549 HANDY & HARMAN fo &eY Vl: 


FOUNDED Y, 

















ts GE Oe Co | 
“UE Oe UT]: Z 


ca 
Winnanease! 
, re 
Winoanses 


Wnyl 


’ wt 


Up, 


Brazed with “Handy” Silver Solder 


NATIONALLY known maker of “squirrel Standardization 
cage” induction motors furnishes the above 
photograph showing an_ interesting use of After many years of effort we have succeeded 
“HANDY” Silver Solder. in standardizing silver solders to a dozen guaran- 
The copper rotor bars are brazed to the copper teed formulas. Each of these represents a definite 
4 alloy ye end rings with a pe a proportioning of silver with copper, zinc or other 
1e free-flowing properties of “Handy” silver solder e : rs . 
: "4 . ; uited to 
permit the use of a rig in which the parts are metals to secure working remneemamir ae . ms 
revolved through an oxy-acetylene torch flame, and <efinite groups of requirements. The mixtures 
brazed by the operator, in multiples. Rotors for range from 80% silver down to 10%, and in melt- 
motors all the way from 1 h.p. -_ —— ing points from 1325°F, for 
to 150 h.p. are silver-brazed in | the formulas higher in silver 
this way and a uniform result Ch ais us | vonndit : 
is secured. Brazing time is so aracteristics of || up to 1600°F for the low-silver 
short, compared with methods Handy Silver Solders || compositions. 
formerly used that silver solder ee napa _ 
° : ~ ¢ : 1g electrical conductivity, markex 
is an ultimate manufacturing Juctiy Let Us Help You 


hone 
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gee: : resistance to shock, vibration and cor- 
economy. rosion, small amount of solder needed \ ‘ - 
per joint; compactness, neatness, and || to determine which of our com- 
uniformity of connections and the de- | +4: low . ot 
How They Used to pendable physical and metallurgical uni- |} POSitions lowest in silver (and 
formity of the solders themselves are hence least expensive) will best 
Do It features in their rapidly-widening use * ‘ ot. 
in electrical crafts, for such operations || meet your operating conditions. 
as: Te? : 
; ; : } ' Write fully. Our technical 
In this work the former 1. por pe resistance wire to terminals | taff 7 of int fj 
, st: . mm © 
practice was to use soft solders Pe ~ ty a ee pe gp steered > Reaaxiicaranne 
n some ty nd riveting - Joining all leads or joints that are of its records of thousands of 
on son ypes and riveting or subject to rise in operating tempera- : : . . : 
— on. others. Soft pe above the critical point of soft tests, some of which will doubt- 
solder roved to be unsatis- Somers. e , 
; 3 Pp * t . eee A . Joining bus-bars, contactors, etc. less parallel your problem. Or, 
actory because they sometimes Seali dio, X . . 
J, | 4. Sealing radio, X-ray or other bulbs. in the case of special produc- 
encountered destructive operat: . Joining commutator segments. : 


ing temperatures and upsetting, || 6- For all joints subject to corrosion, || tion problems send us the parts 


or riveting, was a slow and vibration or shock. |} you join, so that we can make 


costly production operation. ———__ ‘| special tests. 
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“The ‘Handy’ Book of Silver Solder E” 


Contains much valuable information about soldering, brazing and welding. Ask for a copy. 


HANDY & HARMAN 


General Office: 
57 WILLIAM STREET, NEW YORK CITY 


PLANTS: Bridgeport, Conn. Providence, R. I. Fulton and Gold Sts., New York City. 


N90. 825191 41.,8, 1 NN, 8 ILIA 
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Jersey City, N. J., where he is carrying 
on his general repairing practice, spe- 
cializing in electric time switches. 


Thomas E. Murray, Inc., announces 
the removing of its New York offices 
from 55 Duane Street, to 88 Lexington 
Avenue, where the firm occupies the en- 
tire eighth floor. Thomas E. Murray, 
president, formerly general manager and 
senior vice-president of the New York 
Edison and affiliated companies, is now 
devoting his entire time to the develop- 
ment of his patents and his firm’s gen- 
eral designing and consulting engineer- 
ing practice. 

Cutler-Hammer, Inc., is the new name 
for the Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., manufac- 
turer of electric motor controls, power 
devices, and kindred products. The 
officers: of the new company, a Dele- 
ware corporation are: Chairman of the 
board, F. R. Bacon; president, B. L. 
Worden; vice-presidents, J. C. Wilson 
and F. L. Wilson; treasurer, H. F. Vogt; 
secretary, W. C. Stevens. 


Arcturus Radio Tube Company is tie 
new name for the Arcturus Radio Com- 
pany, Newark, N. J. 

Day-Brite Reflector Company, St. 
Louis, Mo., manufacturer of commercial 
lighting equipment, announces removal 
from 703 South Broadway to a new and 
larger factory at 3825 Laclede Avenue, 
St. Louis. The new quarters were necessi- 
tated as a result of the company’s rapid 
growth. A large electric oven has been 
installed in the plant and the firm will now 
take care of its own porcelain enamel- 
ing work. 

General Refractories Company, 104 
South Sixteenth Street, Philadelphia, has 
opened a San Francisco office at 742 Russ 
Building. W. E. Dornbach, formerly head 
of the Philadelphia office, is in charge. 


Westinghouse Lamp Company, New 
York City, announces the addition of 
Arthur J. Sweet, formerly in consulting 
practice in Milwaukee, to its commercial 
engineering department. 





Piqua Electric Manufacturing Com- 
pany, Piqua, Ohio, is the new name for 
the Piqua Electric Service Company, for 
the manufacture of fans only. The firm 
will continue to repair motors under its 
old name. 


Personals 


- - 





Robert G. Kittle, for many years con- 
nected with the Benjamin Electric Manu- 
facturing Company, has become associated 
with Leslie Ablett of the Paramount 
Manufacturing Company, 79 Orange Street, 
Newark, N. J., in the manufacture of 
rectifying tubes. 


Bernard Badrian, former supervisor of 
the wiring promotion department of The 
Society for Electrical Development, has 
resigned from this position to become 
associate in the firm of Goodwin, Morton 
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& Badrian, market counselors, 522 Fifth 
Avenue, New York City. Robert G. 
McPhail, of the league and field depart- 
ment of the Society, has been appointed 
temporarily to fill the vacancy. 





H. A. Baker of Schenectady has been 
appointed service manager of the Inter- 
national General Electric Company, with 
headquarters in New York City. He 
succeeds C. F. Neave, who has been 
named head of the company’s newly 
organized refrigeration department. 


M. A. Gordy has been appointed 
Southeastern manager for the U. S. 
Electrical Tool Company, with offices 
located in the Norris Building, Peach- 
tree Street, Atlanta, Ga. For the past 
few years he has handled a number of 
lines as manufacturers’ agent. 

Robert M. Gates, manager of the in- 
dustrial department of the Superheater 
Company, has been elected vice-presi- 
dent. He has been associated with the 
company since 1922, directing the engi- 
neering and sales of superheaters for 
stationary power plants and special pipe 
coils for the oil and other industries. 
He is a native of Iowa and a graduate 
of Purdue University. 


Herbert M. Bray, for the past five 
years manager of the Chicago office of 
the Colonial Steel Company of Pitts- 
burgh, has been appointed assistant 
salesmanager of the Midwest branches. 


Obituary 
- —— —_____—_—__________ +> 

J. L. Jones, chief chemist of the West- 
inghouse Electric & Manufacturing 
Company, died Jan. 21, at Green Cove 
Springs, Fla., at the age of 64. He 
was a native of Ohio and a graduate of 
Ohio State University. Before joining 
Westinghouse in 1902, he headed the 
testing department of William Cramp 
& Sons, shipbuilders of Philadelphia. 


Frank E. Johnson, Chicago district 
manager of the Ohio Brass Company, 
died suddenly at his home in Chicago, 
Jan. 16. He had been associated with 
the company for 21 years. 


Rodney Morison, Jr., for the past four 
years Southern manager for the Nation- 
al Carbon Company, died in New York 
City, Jan. 11. Mr. Morison, who was 41 
years old and a native of Philadelphia, 
was formerly stationed at the National 
Carbon Company’s office in Cleveland. 


eACanufacturers’ 


Catalogs 


> 
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Monitor Controller Company, Balti- 
more, Md. Bulletin No. 113, alternating- 
current automatic starter. 


Major Equipment Company, 4603 Ful- 
lerton Avenue, Chicago. Bulletin No. 


i2, chromium-plated reflectors. 
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Penn Electric Switch Company, Des 
Moines, Iowa. Booklet, automatic 
switches and other controlling devices. 


Wagner Electric Corporation, St. 
Louis, Mo. Bulletin No. 158, small ver- 
tical motors. Bulletin No. 160, distri- 
bution transformers; No. 153, split-phase 
motor, 


Crouse-Hinds Company, Syracuse, 
N. Y. Bulletin No. 2126, threadless 
condulets, connectors and couplings. 


Revolvator Company, Jersey City, 
NX. J. Bulletins No. 83 E and F, new 
Revolvator equipment, electrically arc 
welded platforms, double channel up- 
rights and equalizing channel rollers. 


(Coming (onventions 


-> - 





American Society for Testing Mate- 
rials —Annual meeting at the Chalfonte- 
Haddon Hall, Atlantic City, N. J., June 
24-28. 

Federated Radio Trades Association. 

Meeting at Buffalo, N. Y., Feb. 18-20. 

Midwest Power Conference and Ex- 
hibition.—Fourth show at the Coliseum, 
Chicago, Feb. 12-16, 1929. 

National Electric Light Association. 
—Annual convention and exhibition at 
the Municipal Auditorium, Atlantic 
City, N. J., June 3-7. 

National Electrical Manufacturers As- 
sociation.— Annual meeting at Hot 
Springs, Va., week of May 20. 

National Electrical Wholesalers As- 
sociation.—Meeting of executive com- 
mittee at the Mayflower, Washington, 
D. C., Feb. 26-27. Semi-annual conven- 
tion at the Homestead, Hot Springs, 
Va., May 27-31. 

The Society for Electrical Develop- 
ment.—Meeting of the board of direc- 
tors at New York City, March 8. 


Information Wanted 


-~ 





We have been asked for the names 
and addresses of manufacturers of the 
articles listed herewith. 

Replies from our readers to any of 
these inquiries will be greatly appreciated 
by the Information Bureau of ELecTrRICcAL 
MANUFACTURING, 461 Eighth Ave., New 
York City. 

“Burrows’” Therapeutic Lamp. 

“L. R. Co.” Receptacles. 

“Splendida” Electric Iron. 

“Sal Co. 176’. Lamps. 

“Electron” Heating Pad. 

“Lilly Wilson” Vacuum Cleaner. 
“Perkins” Siren. 

“Flint” Waffle Iron. 

“Packard” Vacuum Cleaner, 

“Blaisdell” Automatic Electric Cigar 
ighter. 

“Vesodore” Cigar Lighter. 
“Columbus-Universal” Electric Vacuum 
Cleaner and Floor Polisher. 

Manufacturers of electric-driven lamp- 
shade lacing machines. 

Manufacturers of Electric Incinerators. 
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LACE your purchases here for factory and office equipment! Pro- 
,- mote efficiency, cut costs and boost profits with ANGLE STEEL 
" EQUIPMENT, which brings you a lifetime of service. 
n. 
0. Send for CATALOG “C” which describes and illustrates hundreds of 
= shop and office items—sanitary, durable and economical. 
n. ° ° . 
at Special Equipment built to your order. 
ic Plans, specifications and prices furnished 
without obligation to you. 
Ss No e 
= ° 3-26 
ot Benes, Leg 
~ a T - 

; ANGLE STEEL STOOL COMPANY 
s- 
n- Plainwell, Michigan, U. S. A. 
- New York City—Angle Steel Stool Sales Co., 98 Park Place 
n- Chicago—Lothrop Angle Steel Equipment Co., 325 W. Madison 
8, 
= The most popular selling 
= bench leg built. Four- 

inch projection on one 

end of flat top which is No. 48-91.50 
five inches wide.  Rig- Truck 

idly constructed and 
—e- 

firmly braced. Very 
nes substantial where great 
the weight is used. Prop- 

erly punched for fasten- 
of ; 

ing on of wood planks. 
= Made in five heigl 
~AL ade in 1Vé : ore 
ew ranging from 26” to 36”. 


Note—Special sizes for 
individual requirements 
made to your order. 

















No. 5-26 Bench Legs 
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Electrical 





Current Transformer 


Electrical 
Instrument Corp., 
582 ~=—‘ Frelinghuysen 
Ave., Newark, N. J., 
introduces to the 
trade its model No. 
539 current trans- 
former; small, of 
light weight, and 
with a wide range 
of measurement. It 
has a l-amp. secondary, and when used with 
a proper instrument of that range, cur- 
rent measurements can be made from 0.2 
to 200 amps. Model 359 has four self- 
contained primary ranges of 2, 5, 10 and 
20 amps. Ranges of 200, 100 and 50 amps. 
are also available. It is completely in- 
closed in mottled red and black bakelite 
case. 


Weston 








Speed Controller 


General Electric Co., Schenectady, N. 
Y., announces a new speed controller, for 
slip-ring induction motors, and primarily 
intended for machines where the amount 
of torque required decreases as the speed 
is reduced. This new device has the 
primary magnetic switch, dial type con- 
troller and speed regulating resistance 
mounted in a sheet-steel enclosing case. 
The controllers provide overload and 
undervoltage protection and give approx- 





imately 50 per cent reduction by inserting 
resistance in the rotor circuit. Each con- 
troller consists of a line contactor, a tem 
perature overload replay, a secondary dial 
switch operated from the outside of the 
cover, a resistor, and a “Start-Stop” push- 
button station. The enclosing case is ven- 
tilated and provided with knockouts in the 
top and bottom. The push-button station 
is mounted in the enclosing case, with its 
buttons extending through the right-hand 
side. In operation, the line contactor is 
closed by pressing the “Start” button, thus 
starting the motor. Speed regulation is 
obtained by moving the dial switch arm 
on the front of the enclosing case. The 
dial switch and line contactor are not 
interlocked, and consequently the motor 
will come up to the speed corresponding 





- 


to the setting of the dial switch. It is, 
therefore, possible to throw the motor 
directly on the line with all resistance 
cut out of the secondary in case the dial 
switch arm is in full speed position. Stop- 
ping the motor is done by pressing the 
“Stop” button. 


Safety Switch 


Bull Electric Products Co., 7610 
Jos. Campau Ave., Detroit, is offering to 


Dog 





the trade its Type A line of safety 
switches, with an improved handle. This 
handle is constructed of heavy malleable 
casting instead of a pressed steel handle 
with a wooden knob, heretofore used. This 
improved handle does not apply to Type 
C, secondary line of safety switches. 


Motor Protector 


Burke Controller Co., 369 Lexington 
Ave., New York, has placed on the mar- 
ket a motor protector, for fractional horse- 
power motors, provided with an inverse 





time element to permit the motor to start. 
It is designed to protect motors against 
overload, stalling, failure of the centrif- 
ugal switch, and other causes of motor 
burnout. When the motor is overloaded 
for a predetermined time, the protector 
opens the circuit and starts a buzzing noise 
to indicate that the circuit is open. It is 
automatically reset by opening and closing 
the control switch. This device is avail- 
able for motors ranging from 1/50 to 1 hp. 


Manufacturing 


New Goods for Your /nspection 
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Airfield Light Socket 


Bryant Electric 
Co., Bridgeport, 
Conn., announces 
a prefocus- 
ing socket, espe- 
cially for the 
control of light 
on air routes and 
landing fields. It 
is used also in connection with photo- 
electric cells in photophone equipment and 
for general photographic work. Lamps 
used with these sockets are: 110 volt, 
115 volt, T8%4 bulb and 200 watt, 115 volt, 
T10 bulb coiled filament projection lamp. 
Lamps are not furnished by this company. 





Remodeled Starter 
Allen-Bradley Co., 493 Clinton St., Mil- 


waukee, Wis., is offering its J-1552 
Form B Starter in a new and longer 
cabinet. No change has been made in the 





internal mechanism of the starter, and it 
remains at the same rating of 5 hp., 220 
volts, and 7% hp., 440 or 550 volts. The 
new model is known as the Allen-Bradley 
Bulletin 709 Starter. The inside length 
of this new model has been increased 17¢ 
in. over the old J-1552 Form B Starter, 
providing liberal space at both top and 
bottom of the cabinet for convenient and 
safe wiring. The Bulletin 709 Starter is 
furnished in three forms: Form 1, with 
push buttons in the cover; Form 2, for 
remote control; Form 3, with lever switch 
for automatic or manual control. 





Appliance Switch 


Cutler-Hammer, Inc., Milwaukee, is 
marketing a feed-through switch, for use 





with household appliances and small indus- 


trial tools. This switch, called the C-H 
70-50 pushbutton switch, is designed to 
decrease the time usually required to wire 
switches of this type. 
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Other 
Ambler Asbestos 
Products 
Ambleroid Moulded Parts for 


sockets, barriers, resistance 


bases, etc. 


Ambler Asbestos Lumber for 
barriers, cell compartment par- 
titions, panels, switch box 
lining, table tops, etc. 


Ambler Linabestos for exterior 
and interior sheathing. 


Ambler Asbestos Shingles for all 


roofs. 


Ambler Asbestos “WALTILE.” 





The above Switch- 


board was built for 
Haverford College, Haverford, 
Penna., by Walker Switchboard 


Company, Philadelphia, using 1%" Am- 


bler Ebonized Asbestos Lumber. MY 
The Switchboard at the left, built by the same R 


Company, using the same material, and installed at the 
Delaware Power Company, Vienna, Md. 


Here is the ideal material for Switchboard and similar 
uses in the electrical industry. It has great physical and 


dielectric strength, as well as an attractive appearance. 


It is strong and easily worked, drilled or counter-sunk. 


It is highly impervious to moisture. Can be supplied in 


bo 


standard or panel finish, in thicknesses from 14” to 2”, or 


o 
even thicker if required. 
Ambler Ebonized Asbestos Lumber is approved by the 
Underwriters’ Laboratories and meets all U. S. Navy Speci- 


fications. 


ASBESTOS 
SHINGLE, SLATE & SHEATHING COMPANY 


Factories: Ambler, Pa.: St. Louis, Mo. 


Branches in Principal cities 
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Cable Connector 


Appleton Electric Co., 
1701 Wellington Ave., 
Chicago, is manufacturing 
No. 7280 connector, fur- 
nished with a U-type ad- 
justable clamp, for use 
with non-metallic sheathed cable or loom. 
This connector has a copper screw on the 
side for grounding the neutral wire. <A 
notched nut makes it easy to fasten with 
an ordinary screw-driver and hammer. 
Forty-five and 90 deg. and double con- 
nectors are also furnished with the U-type 





clamp and screw for grounding neutral 
wire. 
Diamond H Switch 
Hart Mig. Co., Hartford, Conn., an- 


nounces its Diamond H_ heavy-duty heater 
switch, designed primarily for heavy duty 
commercial range and water heater work. 





The style clock spring used in this switch 
provides quick make and break connection. 
These switches are furnished in standard 
type, with black porcelain base, black bake- 
lite cover, with white indications and por- 
celain handle. The exposed steel parts are 
cadmium plated, preventing oxidation. The 
} diameter 4 The screw-hole 
spacing is 2 11/16 in. 


is in. 


ase 


Threadless Conduit 


Steel & Tubes, Inc., Cleveland, Ohio, 
announces a thin-walled, threadless rigid 
conduit, which is attached by the use of 


> 






a simple adapter, shown in the illustra- 


tion. It can be used with a standard 
threaded or threadless fitting. It is avail 
able in sizes corresponding to % in., %4 in., 


and 1 in. heavy conduit, in ten foot lengths 


Exterior is galvanized and interior baked 
enameled. 


General-Purpose Starter 


General Electric Co., Schenectady, N. Y., 
announces the addition of two switches to 
its line of general-purpose starters, for 
small alternating-current motors. Above 


is a view of the three and four-pole mag- 
switch, 


netic with self-contained “start” 
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and “stop” stations, and the second switch 
is for similar service, but especially de- 
signed to provide ample wiring space. The 
type shown in the illustration consists of a 
triple-pole, barrier-type contactor and a 
double-coil temperature overload relay, all 


a 





mounted on a molded base in a drawn- 
shell, steel enclosing case. The second type, 
although for the same general class of 
application, is designed for use with re- 
mote push-button stations. The switch me- 
chanism is located below the center of the 
box to prevent interference with the 
mounting holes. There is also ample room 
for the arc, preventing flashovers. 


Paste Core Solder 


Chicago Solder Co., 4210 Wrightwood 
\ve., manufacturing Kester 
solder in the form of wire, with a paste 


Chicago, is 





WIRE SOLDER 


Sa 





It is made of virgin tin and lead in 
a hollow wire form, filled with a soldering 
paste that is pocketed in such a manner 
to allow just the right amount to be 
released as heat is applied to the solder. 
In each box are 150 18-in. lengths of No. 

in. ) 


a 


core 
as 


gage (3/32 solder. 


Rubber-Mounted Motor 


Wagner Electric Corp., St. Louis, 
offering to the trade its rubber-mounted 
motor, Model No. 57-RA, developed for 
electric refrigeration. 


is 


The motor is insu- 





lated from the supporting base by means 
f rubber bushings. The outfit is designed 
to be practically rigid, and shaft alignment 
is said to be in no way endangered. Over- 
ll length and 
heretofore. 


oO 


a 


commutator the 
operating speed. 


rubber bumpers. 


aS soon aS 


width remain the same as 
The motor is of the brush-lift- 
ing type, the brushes being lifted from the 
rotor attains 
Governor weights have 
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Dry Rectifier 


Benwood-Linze Co., 19th St. and Wash- 
ington Ave., St. Louis, announces Type 





3-24, full-wave, dry rectifier for use with 

dynamic speakers, power devices, chargers, 
etc. Capacity is from 1 to 3 amps. at 
8 to 12 volts. It is equipped with hori- 
zontal mounting brackets. 





Lead Melting Pot 


John Robertson Co., 121 Water St., 
Brooklyn, N. Y., is marketing a lead melt- 
ing pot equipped with a lead pump and 
designed for use by electric cable and rub- 
ber hose manufacturers. This pot, instead 
of being equipped with the ordinary valve 
seat and hand operated valve, is provided 
with a motor-driven centrifugal pump cap- 
able of pumping 2,000 to 2,500 Ibs. of lead 





per minute. The pump is supported in a 
housing with special bearings and is con- 
nected by means of a flexible coupling to 
the motor, which mounted on top of 
the hood. The furnace and the hood are 
lined with insulating materials and the 
bottom of the furnace is arranged so that 
any type of gas or oil burner can be used. 
The pump designed to operate 
tinuously so that the lead in the pot is in 
continuous motion. The pot illustrated has 
a holding capacity of 20,000 Ibs. 


Binding Post 
J. L. Polk, 3 Lakewood Place, Troy, 
N. Y., has brought out a push type bind- 
ing post, which eliminates the necessity of 


1S 


is con- 





inserting a wire in the post. A cap having 
a knurled edge is fastened to the top of 
the post, and the movable portion of the 
device slides up and down on the shaft. 
The wire to be connected to the fost is 
simply looped around the shaft. 








d- 
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Appearance 





..a powerful sales 
factor in 1928 













ARTS or entire sub-assemblies die 


cast by Stewart process give greatly 


Stewart Die Casting service produces 
many definite advantages in the man- 












ufacture of hundreds of different improved appearance to the products 
types of product, each advantage con- . 

tributing to the major feature of over- of many manufacturers now using Stewart 
ee Production economies service. 

include: 

Reduced unit costs The smooth perfection of finish in Stewart 
Simplified design die castings and the simplified design fre- 
Complete interchangeability an d , : : 

simpler, faster assembly quently possible with this method of produc- 
Release of manufacturing facilities tion match perfectly the modern trend. 

for other work 


Sh a SENG. Aa Do you manufacture a complicated device 


which could be given greater popular appeal 

sf oti ? - 
Sendeiebininiad- tt. GMM aisles if die cast? Would better finish catch the eye 
are: of the buyer more quickly? 


Better finish 


Elimination of manufacturing “grief” 







The Stewart process of die casting delivers 
More striking sales features f ; 
' these advantages for many manufacturers 
Enhanced performance based upon : f Souae 
accuracy and simplicity of design now. Definite information on the advan- 








Fewer adjustments and less “free 


ateien” venaieid tages of Stewart Die Castings as applied to 
Improved performance as a result your production will be furnished on receipt 


of detail improvements possible J 
with the Stewart Die Casting process. of blueprints. Send them today. 











a engineers are specialists, in The Stewart Die Castin Cor oration 
die design and in the adaptation of 
products to production as die castings. 4500 Fullerton Avenue, Chicago, Ill. 







Their services are available to manu- 
facturers without charge. The Stewart 
plant is the largest in the world de- 
voted exclusively to die casting. Auto- 


matic machinery, principally of 


Detroit Pittsburgh Milwaukee St. Louis 
Dayton New York City Cleveland 














Stewart design, and an organization 
highly trained in the Stewart process 
insures economy, accuracy, and un- 
rivalled standards of service. 
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Index of Raw Matertals, Parts, Electrical Equipment 


For all electrical products including electrically operated machines and appliances 


Trade Names—Manufacturers’ Names—Local Addresses 


The names of all manufacturers are grouped alphabetic- 
ally under the heading for the product they manufacture. 
in alphabetical position under 





Trade names also app 


the subject identifying the product. Thus “Linolac” in- 
sulating varnish will be found in alphabetical position 
under the heading “Paint, Varnish, Lacquer.” 


Note: The Classified Index of ELECTRICAL MANUFACTURING is limited to those subjects of interest to the 
specific field which it covers, for obvious reasons. A complete Classified Index of all electrical commodities bought, 
sold, or used by Electrical Supply Jobbers, Contractors, Dealers, Central Stations and other electrical industry outlets 


appears regularly 


each issue of ELECTRICAL RECORD as heretofore. This 


in 
exclusive ELECTRICAL RECORD feature for over thirty-six years. 


Ol) 


ALLOYS, LIGHT METAL 
Bohn Aluminum & Brass Corp., Detroit, Mich. 
Bohnalite. See Bohn Aluminum & Brass Corp. 


ay pm 

(Alse Aluminum Bronze Powder.) 
Albron, Alcoa, Alumac. See Aluminum Co. of America. 
Aluminum Co. of America, 2444 Oliver Bidg., Pittsburgh. 


AMMETERS. See Instruments. 


ARMATURE 
Balancers, Armature. 
Banding Machines, Armature 


~~ Kee Armature. 
Preases. See a es, Armature Coil. 


Bee 
ees, Vacuum. “Seo. Ovens, Industrial. 
> Armatur 
ons. 


D Armature. 


Bee 

Léfts. See Lifts, Armature. 
ew. See Coils, Finished 
Pegs. 





See Notching Machines, Armature. 
Pegs, Armature. 
Pinion Pullers. See Pullers, Aemeiape  Shett. 





Repaired. See Repairing and Second 

Shaft Pullers. See Pullers, Armature Shaft. 

Shaft Straighteners. See Stra — teners, Armature Shaft. 
Btands. Seo, 4, Armat 

Test Benches. See Test en, Armature. 

ae. See a Coil; also Test Benches, Armature. 
—, Shestess. See Testers, Coil; also Test Benches, 


~ a Lifts, Armature. 
See Pegs, Armature 
Ree Winding Machines, Armature & 
Field Coil. 
Twine. See Twine, Armature. 
AGBATURE & COIL SPRAY GUNS. See Spraying Out- 
ARMORING MACHINES. See Wire Manufacturing Ma- 
chines. 


ARMS, FLEXIBLE. Sece Tubing poate Metallic. 
ASBESTOS Shades. See Shades, Tae 
Paper & Asbest 


See 
Slabs. ng Asbestos Slabs. 


ffi 


anes. See Ta boo ‘Tape. Asbestos. 
Wire. me. Insulated. 
Yarn ol thom See Yarn and Thread. 


ASBESTOS 


Sheet, Paper, Mill Board, Lumber. 
Asbestos, Shingle, Slate & Sheathing Co., Ambler, Pa. 
Easco. See Eastern Asbestos Co. 
Eastern Asbestos Co., Providence, R. I. 
Werode & As toa, “Ine., New Brunswick, mu. ds. 
Johns-Manville Corp., New York. N. 
7 SLABS 
Slabs Barriers for Switchboard. 
ye, See Johns-Manville, Inc. 
Deceleco, Ine., Wayne, Mich. 
Johns- ~~ Corp., New York, N. Y. 
Transite. See on gg ae Inc. 
Zellite. See Decel 


BAGS, Vacuum Soon 
Merrimack Mfg. Co., Boston, M 


BALANCERS, Armature 

(Dynamic Balancing Machines—Balancing Ways). 
Anderson Mfg. Co., Rockford, Ill. (Ways). 
ae Coll euip. Co., 2415 Forestdale Ave. , Cleveland, 


Bowsher 0.5 N. P., South Bend, Ind. 

Olsen Testing Machine Co., Tinius, 500 N. 12th St., Phila- 
delphia, Pa. (Machines) 

Sundstrand Machine Tool Co., Rockford, Ill. 

Twentieth Century. See Sundstrand Machine Tool Co. 

Vibration Specialty Co., 1534 Winter, Philadelphia, Pa. 


Mach c 
BALL BEARINGS. See Bearings, Ball and Roller. 


BANDING MACHINES, 1 Armature 
Columbia Machine Wks r Malleable Iron Ce., Atlantic 
Chestnut St., Brooklyn, N. Y. 
Electric —_ Supplies Co., 17th & Cambria Sts., Phila- 
* See. ty ~ Service as Co. 
Boston. Mas 


Rid Frank 
BARRIERS, “Switehboard. See Slate; cine Soapstone; also 


BARS. ‘Bus. See Brass, Bronze & Copper; also Aluminum. 


BARS, Commutator 
American Brass Co., Broadway, New York, N. Y. 
Anaconda. See American Brass Co. 
Buckeye Tempered Copper & Brass Co., Mansfield, 0. 
Someone Miogste its. .—/. 

r i . . inneepolis, | Minn. 
Eureka Copper mK, Corp., North East, 
Homer Commutator Co., 4743 ‘Hough | sa N. *z., Cleveland. 
Rome Brass & Copper ‘Co., Rome, N. 
BASES, Radle Tube. See Radic Moided Parts. 


BASES, Reading Lamp 
Pettery, Wood & Glass. 

eantanh Ring Co., Waterbury, Conn. 

1 
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Aladdin Mfg. Co., Sales Div. No. 802, Muncie, Ind. 
armor Bronze Co., Garwood, 

Camden Art Tile & Pottery Co., * Camden, Ark. 

Colonial. See Old Colony Iron Wks. 

Estes & Sons, E. B., 5844 Sout | Terminal, New 
Fulper Pottery Co., sunieee. 

Globe Metal Spinning Co., 178 aie. New York, ¥- ¥. 
Hemill Products, Inc., 103 Mott, New York, N. 
Insulation Mf A ad New York Ave. and "Herkimer St, 


rooklyn, N. Y. 
Marbleart. See Insulation Mfg. Co. 
Natural. See Insulation Mfg. Co. 
Old Colony Iron Wks., Bridgeport, Conn. 
Rodale Mfg. Co., 200 ——-, New York, N. Y. 
Sneath Glass Co., Hartfor ty, I 
Van Briggle Tile & Pottery Co., am Springs, Colo. 


Weller, S. A., Zanesville, O. (Pot ) 

Yokel Corp. ‘219 aemetieed Ave., ‘ord, Conn. 
Zane Pottery South Zanesville. 0. 

BATTERY CHEMICALS. See Chemicals, Battery. 

oArreey a OUTS. See Switches, Battery. 


ES. See Instruments, Pocket. 
BATTERY JARS. -. Jars, Battery, Glass; also Rubber; 
also Molded Insulati 
BATTERY OXIDES. See Chemicals, Battery. 
BATTERY Pages See Chemicals, Battery. 
BEAD CHAIN. See Chain, Socket 
BEADS, Chandelier. See deastia. * Chandelier. 
BEADS, sneusatene 
American Leva Corp., 1425 William, Chattanooga, Tenn. 
Dunco. See Struthers Dunn, Inc. 
Martindale Elec. Co., 1262 W. Fourth, Cleveland, O. 
Struthers Dunn, Inc., 1135 Race, Philadelphia, Pa. 
BEARINGS 
Ball & Roller. See Bearings, Ball & Roller. 
Graphite. See Bearings, Oil-less. 
Oil-leas. See 5 -less. 
Sleeve. See Bearings & Bushings. 


BEARINGS, Ball and Roller 
Ahlberg Bearing Co., 317 E. 29th, Chicago, Ill. 
Bantam Ball Bearing Co., South Bend, Ind. 
Commercial. See Schatz Mfg. Co. 
J B. See Ab! Bearing Co. 
Fafnir Bearing Co., New Britain, Conn. 
Federal Bearing Co., Poughkeepsie, N. Y. 
Gurney. See Marlin-Rockwell Corp. 
a wie Ry Co., Newark, N. J. 
Hoffm orma-Hoffman Bearings Corp. 
Meaiil etal’ on Valpara In 
Marlin-Rockwell Corp., "Jonestown, ms Ke 
Mathews Mfg. Co., 104 Gold, Worcester, Mass. 
New Departure Mfe. Co., Bristol, Conn. 
Nice Ball Co, (Nicetown), Feiledeiehta, Pa. 
Norma- Hoffman ings Corp., Stamford, 
Roller ge Co. of America, Whitehead Ra. Trenton, 
Schatz Mfg. Poughkeepsie, N. Y. 
Schubert. See  Nicgill Metal Co. 
Standard Steel & Bearings, Inc., Plainville, Conn. 
Strom Bearings Co., 4587 Palmer, Chicago, Ill. 
8. K. F. Industries, 40 E. 34th, New York, N. Y. 
Timken Roller Bearing Co., Canton, 0. 
Torrington Co., Torrington, Conn. 


BEARINGS, Oll-Less 
Argute Oilless Bearings Co., 149 Berkeley, Philadelphia, Pa. 
B. M. C. See oe Metal Corp. 


Bogert & Hopper, Ine., —— Ay New York, N. 
Bound Brook Oil-less Bearing Co., Bound Brook, N. * 
Bur Metal Corp., uaingeee. Wis. 
Cleveland Graphite Bronze 880 E. 72nd, Cigeend, 3 
Electric Railway Equipment Co., 30 Church, New York, N. 
Eireco. See Electric Railway Equipment Co. 

Graphalloy. See Graphite Metallizing Co. 

Graphite Metallizing Co., Yonkers, N. Y. 

Lubrite. See Merriam Bros., nh Lo . A 

Merriam —- 185 Amory "Boston, M 

Machine Co. Co., Springfleld. Mass. 

Neveroil Recates Co., Wakefield, Mass. 

Nolu Oilless Bearing Co., 6 E. Johnson, Philadelphia, Pa. 
O. & 8. Bearing Co., 315 8. Artillery, Detroit, Mich. 
Reliance. See Metal Saw & Machine Co. 

Seib Sapam -Vitae Woodturning _ 98 Boyd Ave., Jersey 


City, J. 
United States Graphite Bearing Co., Saginaw, Mich. 


BEARINGS AND BUSHINGS 
(For Armature Shafts.) 

~~ ames Co., 101 Transportation Bldg., Indianap- 
olis n 

Ajax Metal Co., Philadelphia, 

Am B , 


erican Bronze a. 
Bohn Aluminum & Brass Corp., Detroit, Mich. 
Bunting Brass & Bronze Co., Toledo, Ohio. 
Damascus Bronze Co., ae. Pa. 


Flood City Mfg. Co., Johnstown, 

Johnson Bronze Co., New Castle, 

Lumen Bearing Co., Buffalo, N. ot 

Moraine Prodtcts Co., Dayton, 0O. 

National Bearing Metal Corp. (More-Jones Brass & Metal 
Div.), 4930 Manchester Ave., St. Louis, Mo. 

United States Graphite Co., Saginaw, Mich. 

BELTING, Chain Transmission. See Chain, Power Trans- 
mission. 

BELTS, Rubber 
Molded Cord Rubber Belts - Electrical Appliances. 

Fay Rubber Products Co., Elyr Oo. 

Gilmer Co., (Tacony), 7 Philadelphia, Pa. 

BENDERS, Coll Loop 

Armature Coil Equipment Co., 2415 Forestdale Ave., Cleve- 
land, Ohio. 


Pa. 





Classified Index has been an 
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Electric Service Supplies Co., 17th & Cambria Sts., Phila 


delphia, Pa. 
om, See Electric Service Supplies Coe. 
DING. See Punching & Bending. 
BINDING POSTS. See Posts, Binding. 
BLADES, Fan 
a Sans, 5. 3. 5844 Grand Central Terminal Bidg. 


Y 

Spee-Dee Elec. st Co.. 199 Lafayette, New York, N. Y 
Mfg. Torrington, Conn. 

BLUESTONE. a Chemicals, Battery. 

BOARD, Fuller. See Cloth and Paper. 

BOARD ress. Cloth Paper. 

BOWL HOLDERS. See Fixture Fittings. 

a ME CABINET BUSHINGS. See Bushings, Box & 

Cabinet. 


BOX BOARD 
Container Corp. of America, 111 W. Washington, Chicago 
Mid-West Box Co., 111 W. Washington, Chicago. 


BOXES, Fibre 

Container Corp. of Sage 111 W. Washington, Chicago 
Corrfibre. See Corp. of America. 

Mid-West Box Co., tit W. Washington, : Chicago. 
BOXES, Sheet Steel. See Cabinets, Sheet Steel. 

BOXES, Wood. See Cabinets & Boxes, Wood. 


BOXES AND WRAPPERS 

Brown & Bailey Co., 417 N. Bighth, Philadelphia, Pa. 
Bulldog. See Pittsburgh Corrugated Paper Box Co. 
Campbell Paper Box Co., South Bend, Ind. 

Consolidated Paper Co., Monroe, Mich. 

Container Corp. of America, 111 W. Washington, Chicago. 
Gair Co., Robert, 420 Lexington Ave., New York. (Boxes.) 
Gator-Hide Kraft. See International Paper Co. 

Hinde & Dauch Paper Co., 325 Decatur, Sandusky, Ohio 
Huntington Paper Box Co., Huntington, Ind. 

Internstional Paper Co., 100 E. 42nd, New York, N. Y 
Lake Lithographing Co., 2570 Superior Ave., Cleveland, O 


Cartens. 
Mid-West Box Gey, 111 W. Washington, Dept. 36, Chicago 
National Folding Box Co., New Haven, Conn. (Cartons. ) 
Pittsburgh Corrugated Paper Box Co., Pittsburgh, Ps. 
River Raisin Paper Co., Monroe, Mich. 
Sefton Mfg. Co., 59 E. Madison, Chicago, Ill. 
Shuttleworth Carton Co., 474 W. Broadway, New York. 


BRACKETS, Instrument 

For Suspending Meters to Station Switchboard 
General Electric Co., Schenectady, ¥. 
Roller-Smith Co., 239 Broadway, New Yok, N. ¥. 
Trumbull Elec. Mfg. Co., Plainville, Conn. 
Trumbull-Vanderpoel Elec. Mfg. Co., Bantam, Conn. 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 
ane MACHINES. See Wire Manufacturing 


Machines. 
BRASS TUBING. See Tubing, Brass and Copper. 


BRASS, BRONZE AND COPPER 
Sheet, Rod, 
American Brass ; oie 25 Broadway, oa York, N. Y. 
American Nickeloid Co., Peru, Ind 
Anaconda. See American Brass Ce. 
Baltimore Brass Co., 1212 Wicomico, Baltimore, Md. 
Baltimore Copper Mills, (Div. of General Cable Corp.) 
Baltimore, Md. 
Bohn Aluminum & Brass Corp., Detroit, Mich. 
Bohnalite. See Bohn Aluminum & Brass Corp. 
B port Brass Co., 774 E. Main, Bridgeport, 
Dallas Brass & Cuae Co, S13 my Chicago, Ill. 
Nickeloid. See American ckeloi 0) 
Plume & Atwood Mfg. Co., 474 . Waterbury, Cona 
Scovill Mis. Ce. Waterbury, — 
Seymour g. ., Seymour, Conn. 
Titan Metal Mfg. Co., Bellefonte, Pa. (Rods and Forgings.) 
BREAKERS, Cirevit. See Circuit Breakers. 
= Wheatstone. See Instruments, Laboratory Stand- 


a 
BRONZE. See Brass, Bronze and Copper; alse Castings. 
BRONZE, Phosphor. See Phosphor Bronze. 
BRONZE POWDER, Aluminum. See Aluminum. 
BRUSH HOLDERS. See Brushes, Commutator. 
BRUSHES, Carbon. See Brushes, — 
Graphite. See Brushes, Commuta 
Metal Graphite. See Brushes, Comet. 


BRUSHES, COMMUTATO 
(Brushes, Brush Holders and Fextbie Leads. ) 


DD aac sciacacesticr eves scsececses See H 
Carbon, Graphite, Metal Graphite o6b60neeeoeesee See C 
Flexible Leads and Pig Tails.........-.+se+e++ See L 
Sheet P nnonog 00960000000 Sec cesecoccctoccscesecs See 8 
Wire GOGO cccccccccccccccccesecccccccseccccss See W 
pe “Mtg. “Co., Kansas City, Mo..........H 
B B. See Becker Bros. Elec’l Corp. 
Wits Ci, “WE, Mle Dccivesadecccne os 66.40 Z.. 


“a Bros. Elec. Corp., 23 - Jefferson, 
Blanck & Carrier “Corp., ii8 | W. 63rd, New 
Boxill-Bruel Carbon Co., ‘Columbia Pari, ‘Oo. Cc aa ae m .. 
oo f Co., 1135 W. Van Buren, Chi- 
Calebaugh Self-Lubricating Garbon ’ Co., "1508 

Columbia Ave., Philadelphia, Pa........ C 


. Ce., Slinger, Wis............ oo os © 
Carbon Laboratories ore 5005 Euclid Ave., 
Choveland, ©. .ccccccccccccccccscccsccces c 
Carbon & Graphite. Corp., 227 West 
Broadway, New York, N. Y.......++e.0++ © as cece 
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The pigment base for the better 
grades of Aluminum Paint is 
ALBRON made of pure ALCOA 
Aluminum. In buying Aluminum 






Paint, tell your dealer how you 
propose to use it, and whether 
indoors or out. Most good paint 















dealers are prepared to furnish 
the kinds best suited to your needs. 
If yours is not, write us, giving 
his name and address, and we 
will see that he is supplied. 
































Electrical 


ALUMINU 





Aluminum Paint protects and 
brightens the interior of this 
building of the General Electric 
Company at Erie, Pennsylvania. 


Manufacturing 85 





Improving Lighting Conditions with 


ALUMINUM PAINT 


GREAT many modern 
A industrial plants are 
taking advantage of the splen- 
did lighting properties of 
Aluminum Paint. 


This smooth, silvery “coat- 
of-metal” diffuses a soft, 
agreeable light which makes 
windows work to their full 
capacity — lighting up even 
the most remote corners. The 
resulting improved lighting 
conditions help to make 
workers more efficient and 
accurate. 


Aluminum Paint is also 
highly resistant to rust, smoke, 


gases and fumes. It is a most 


LG Val @ 
S aie 
> 4 Kah, 





effective and durable protec- 
tion for all equipment —in- 
terior or exterior. 


Aluminum Paint is decid- 
edly economical. It covers 
better, spreads farther and 
lasts longer—yet costs no 
more than ordinary paint. 


For your further informa- 
tion we will be glad to send 
you the booklet—“ Aluminum 
Paint, The Coat-of-Metal Pro- 
tection.” It will be sent on 


request. 


ALUMINUM COMPANY 
OF AMERICA 
ALUMINUM IN EVERY COMMERCIAL FORM 


2444 Oliver Building, Pittsburgh, Pa. 
Offices in 19 Principa! American Cities 















\“Wr LEAFS ”/_ 
— . 


me 











Electrical 






Manufacturing 





Vol. 3, No. 2 





Die Castings 


Aluminum, Tin, Lead and 


White Brass, Special Ma- 
chines, Dies, Tools, Jigs and 
Stampings 


Advance Tool & Die Casting Co. 








DIE CASTINGS 


Permanent Mould Castings 


OUR 36 years’ experience in DIE-CASTING 
enables us to give you QUALITY and SERVICE. 
ALLOYS the very best used in all castings closely 
checked by our own METALLURGIST. Let our 
engineering department explain the savings possi- 
ble in the use of die castings. We design and 
make our own DIES QUOTATIONS made on 
parts NICKEL or CHROME plated. GOOD 
WILL reflects as an index to our large number 
of satisfied customers. 


FRANKLIN DIE CASTING CORPORATION 








DIE MOLDED CASTINGS 


Aluminum, Tin, Zine and Lead Alloy 


Send Samples or Blueprints fox 
Quotations 


Get Our Prices 
They Will Interest You 


BADGER DIE CASTING CO., 
























Vayette Glass Bulb Co., 229 21st, Brooklyn, a Zs 
0 


Libby Glass Co., Toledo, OQ. 

BUNCHING MACHINES. Bee Wire Manufacturing 
Machines. 

®@USHINGS, SHAFT. See Bearings and Bushings. 

BUSHINGS, Box and Cabinet, Porcelain 


Appleton Electric Co., 1704 Wellington Ave., Chicago, Ill. 


Columbia Metal Box Co., 226 E. 144th St., New York, N. Y. 
Harter. See Multi Elecl. Mfg. Co. 

Knox Porcelain Corp., Knoxville, Tenn. 

Minerallac Electric Co., 25 N. Peoria, Chicago, Ill. 

Multi Electric Mfg. Co., 210 N. Ogden Ave., Chicago, Il. 
Nelson Elec. Co., Plant City, Fla 


CABINET GRILL CLOTH. 
CABINETS, Fibre 
Diamond State Fibre Co., Bridgeport, Pa. 
Vulcawood. See Diamond State Fibre Co. 
CABINETS, Refrigerater. See Refrigerator Cabinets 
CABINETS, Sheet Steel 

Stamped and Turned-up Boxes and Cabinets. 
Acme Blow Pipe & Sheet Metal Wks., New Orleans, La 


See Cloth, Untreated 


Adam Electric Co., Frank, St. Louis. Mo. 
Aurora Steel Products ae Aurora. TI. 
Benjamin Elec. Co., 1378 E. 16th. Los Angeles, Cal. 


Berks Engineering — Reading, Pa. 


Berthold Elec. Co., Gus, 555 W Monroe, Chicago. II! 
Bonnell Elec. Mfg. Co., 192 Chambers, New York, N. Y 
C. & P. Electric Wks., 


Springfield, Mass 

Cleveland Switchboard Co., 2925 E. 79th, Cleveland, 0. 

Coast A Co., 72 E. Sixth, Portland, Ore 

Cole Metal Products Co., 33 Crescent, Long Tsiand City. 

Columbia _ Mfg. Co., 59 Columbus 8q., San Fran- 
a 


e 
226 E. on New York, N. Y 


Columbia Metal Rox Co., 
Columbian Steel Tank Co., 1505 W. 12th, Kansas City, Mao 
1443 Delaware St., Denver. 


Commercial Mfg. & Supply Co., 
ry 





Radio Cabinet & Equipment Co., 1504 Vine, Philadelphia 
Radio Mfg. Co., Div. of Pillied Lumber Co., Swanton, 
Radio Master Corp. . Bay City. Mich. 


Red Lion, Pa. 
54 North, Boston, Mass. 
PF a J York, N. Y. 


Mich 


Ped Lion Cabinet Co., 
R E. Z. Cabinet Co., 
Rockford Sales Corp., 206 Lexington 9 
Schutz Rros., 152 Chambers, New Yor 
Signal Elec. Mfg. Co.. 1904 elie oa) 
Southern Toy Co., Hickory, N. C. 

Specialty Display Case Co., Kendallville, Ind. 
Stradivara Co., Coshocton, Ohio. 

Stettner Phonograph Corp., 318 E. 75th. New York. 


Menominee, 





DIE CASTINGS 


ELIMINATE MACHINING 


WHY NOT SEND YOUR 
INQUIRIES TO US? 











Twin City Die Castings Co. 
Talmage and 33rd Aves., S. E. 
MINNEAPOLIS, MINN. 











f 


1654-60 Holton St., Milwaukee, Wis. 826 Gifford St., Syracuse, N. Y. 
Edgewood 284 Pioneers of the Die-Casting Industry 156 East Buffalo St., Milwaukee, Wis. 
SKUSHES, Commutawr—Continued . Studner Bros., 67 W. 44th, New York, 
Diamond Elec’! Mfg. Co., 1330 E. 16th, Los Angeles, Cal. © ed : 
Carenco. See Carbon Engineering Co. é : ° . Superior Cabinet Corp., 206 Broad D: ew Yok, WY 
Chapin Ce.. Chas. E., 227 Fulton St., New arena a Mfg. Co., 1314 Murphy Ave., 8. W.. Syracuse Screen & Griile Co., roadway chester, Ind. 
OTK, N. FY. wccccccccccccccccsccccccers L 4 r Tessier Bros., 355 Bridge, Northampton, Mass. (Radio) 
Electric Box & Switchboard Co., 500 8. bowed Dis my 2 , 
eS eee N. &M . Co., 263 H Electric Panelboard Co., 426 Exchange, Roches’ mx = Wond aaa Co., Stokes Ave. and P. R. k., 
Cooley Mig. Co., 98 Park Pisce, New “York |: W.... ..  Bleetrie Apparatus Co. 702 N. —— _cnieigo, Cielt Whe... 28th and Barnes Ave... Indianapolis, Ind. 
Dismend C. eee i Co., Chas. E. ain. satiaiieaiinie — > (@olar- “west Bor Co., 235 Liberty, Springfte . 
ime Cutie O.. Joneoh, Jervey eect en sd das Fouch Elec. Mie. o, 18 x Ninth, Pertiond, Ore. — i Samoans MACHINES. See Wire Manufse- 
Electric A ries Co., 310 York Ave., s+ — <0 etal Box Co., Inc., - 19th, GaBLE T Portable and Switeh- 
° New York. EST SETS. See Instruments, 
Blectr-Nite. Carbon “Go..”“di8"“W.”” Fourth ce oe ee H. Green Elec. Co., 31 N. Water, Rochester, N. boa Wise Satine Sin 
Philadelphia, Pa , ad en Metal Wis. . and E qth. ong Beach, oe CABLING MACHINES. See Wire Manufacturing chines. 
a 2 ee auer Tigges ve. an t rookiyn, ° i 
“ws Copper Products ‘Corp., North East, WS8H Holzer Sheet Metal Wks., Inc., New Orleans, La. cane. — 
in hen a a he” New "York © * Hough ame. Co., 2520 24th, Detroit, Mich. Brandywine Fibre Products Co., 1402 Walnut, Wilmington, 
, sco ew tor a2 0928 5. Isert Co., J. H., 1234 Rowan. Louisville, Ky. “leve ; Cleveland 
General Electric Co., Schenectady, N. Y.... C ....H Karp Metal Products Co., 129 80th, Brooklyn, N. Cheretene Container >. ieee? pore Rd., Cleve . O. 
Graphalloy. See Graphite Metalizing Corp. Kirtland Elec. Construction Co., 34 He rkimer. Albany. av. Eo ee ee as eee ee eee, Gn 
Graphite Metalizing Corp., 1040 Nepperhan Large-Dail Mfg. Co., 806 Cherry St., Philad Reaasten | ee a | Dn Ave., igeport, ; 
a a on Y .H.. Leonard Elec. Mfg.’ Co., 2907 Perkins Ave. _ on 0. camer’ an ; ~ r . fos Futtines 
ven, oo. Lexington Elec. Products Co., 419 E. 24th, New York, N. Y. ote hag ny ure —_ 
mend Settee ante oo ae a ek MacMillen Mfg. Co., 1400 N. Spring, Los Angeles, Cal. oaks in wes, tee 
ro" ° =! upply Co. - Mansfield Elec. Hardware Co., Longview Ave., Mansfield, O. CAPACITORS eRADIO wer Radio Circuit Components 
Sean ay» wee" tee ++ Metropolitan Elec. Co., 2914 First Ave., S., Seattle, Wash. . 5 
Yon N.Y. en yy a eee: Elec. Products Co., Blvd. at 14th, Long Island CARBON, Powdered 
Keystone Carbon Co., 4630 Milwaukee Vault & Cabinet Co., 521 Market, Milwaukee. ate Hes. Ge, Eeeee, O00 Westens Ave. See, Se 
deiphia, Pa. ....... ecccccccccccccersecce Mosher, 8. L., 1951 Lawrence, Denver, CARBONS, Battery. See Carbons. 
Kohlenite Products Co., 417 28th, New National Metal ay Co., Van Dyke & Ferris Sts., Brooklyn. Are Light. See Carbons. 
Ws Oe Madeesocancnccencese cesese occce Newrran Elec. & Mfg. Co., Eau Cla: Wis CARBONS 
3 oy Fr acer Sewer eee mews 2. COTA sa 
oe enn ectrica 0., ater rwin. a. 
Grand Central Terminal, New York, N. Y. C Powerlite Switchboard Co., 4149 E. 79th, Cleveland, 0. —S Carrier ‘Corp.. So es = *. 
Marks Elec. Co., Hiram, 304 Woodward Ave., Rezloh. See Holzer Sheet Metal Works. Davi Me” Gan Satins! Calien On. 
Detroit, Midd. —-- 0c ewcresencescecccrers Robbins & Myers, Inc., Springfield, O. pe ns ‘Battery. See Blanck & Carrier Corp. 
Morganite Brush Co., 33-02 48th Ave., Long Security. See Aurora Steel Products Co. Nuernberg Battery. See Blanck & Carrier Corp. 
 & SS Se eee ee Standard Metal Box Corp., 950 Grand St., Erewmive. N. Y. National Carbon Co., Cleveland, Ohio 
National Carbon Co., Cleveland, O.......... Cc Star Metal Box Co., 238 46th Brooklyn, Oreti See National Carbon Co ‘ 
ew rocess Carbon Co., 1503 Columbia Superior Switchboard & Devices Co., “00° ) Ave. D. : 7 
Ave., Philadelphia, Pa...............-++- L _ Canton, 0. ae Se ee Se 
No Spark. See Calebaugh Self-Lubricating. Tanner & Co., Wm. F., 511 8. Sharp, Baltimore, Md. Stackpole Carbon — a vg Pa. 
Q&io Carbon Co., 8215 Almira Ave., Cleve- United Metal Box Co.. 473 President, Brooklyn, N. Y. NS. See Boxes and Wra 
i GD wiéndhdcbannsesceness esos - Cw. L Unitea Sheet Metal Wks., 575 Howard, —_ Francisco. batt PLASTICS. s Mold oe sulation 
Ohio Elec. Specialty, Vite, | Co,. i % 0... ae Wadsworth. Elec. Mfg. Co 4Corinston, CASES, Eliminator an tame “ita 
e! on Su 3 ’ 4 3 ke ‘ - ke : ° " . 
oy ah age tlle a "CWS HL a po “ot ye _ me i Ave, St. Louts, Mo Flashlight. See Cases. Flashlight. 
Pittsburgh Carbon Brush Co., 127 Fancourt, ABINETS AND BOXES, Wood 
Dhasebnbadesseiseeeseene ass Ampere. See Donehue Lumber Co. Cases. Sao, 21st, New York, N. Y. 
mi Carbon Con Wellsville, N. Y........ ows L_ Aston Cabinet Mfrs., 1223 W. Lake, Chicago, Marin it , 
caene. = National | Carbon Co. Roehm — pn i he P eee wt. a o. CASES, Flashlight 4 — om, 
ion. ee Baylis 3uckeye Mfg. Co., Springfield Bridgeport Brass Co., 744 E. Main, Bri rt, 
Rome Wire Co., Div. of General Cable Carolina Wood Products Co., Asheville, N. C. Linceln Fibre Specialty Co., Newport 1. 
MND, TE, TF, cccccvcccccccvgcecs cc W....L Carrom Co., Ludington, Mich. St. Louis Paper Can & Tube Co., St. Louis, Mo. 
— Electrical he onde Mass. “i Wve bes a ——, a mn = Y Underwood Battery Co., 1250 Ontario, Cleveland, 0. 
ury, actories ‘oledo, O. ee. ano Action ., A. C., Castleton, N. Y. 
Snarr & Co., Geo. W., 110 8. Ninth, Clinton Corp., 342 Madison Ave., New York, N. Y pag ng chluminum. os as 
es EN,  Mincccnccccccencesseseneesce Corlieth Cabinet Mfg. Co., St. Mary’s, Pa. Brass. See Ln Rg 
Spee-Dee aes Mfg. Co., 199 Lafayette, New m . —_ a oem ag ae Bronze. See Castings. 
emer Co. €0. ‘enderson 
Tee eee REe CeCe eee ee ee eee ee . , Copper. See Castings. 
Speer Carbon Co., Bt. gg ee eee "4 ..  Donehue Lumber Co., Smith and State, Perth Amboy, 
Seaede Guten Ce. O tars, F.C parte hb ton Sein 4) Caen he ee ee ag ES ie 
Sterling. See Carbon Laboratories Co. Fmpire-United Hat Block Co., 312 E. 22nd, New York. Steel. See Castings, Steel. 
Superior Carbon Products Co., North Rd, mae a A t 5844 Grand Central Terminal Bldg.. White Metal. See Castings 
. ti iy SSR Ses sae sa os ew Yor : f 
U. 8. Graphite Co., Saginaw. Mich........ C ........  Excello Products Corp., 4836 W. 16th, Cicero, Ill. CASTINGS, Aluminum 
Oniversal. See Graphite Metalizing Corp. Grand Rapids Furniture Co., Grand Rapids, Mich. Aluminum Co. of America, 2471 Oliver Bldg., yRne. 
Weber Elec. Wks.. Brooklyn Sta., Cleveland. C .. . L Harper Mfg. Co., Cassopolis, Mich. Bonnell Elec. Mfg. Co., 192 Chambers, New York, N. 
oeeeaes. PNEUMATIC SPRAYING. See Spraying Out - Hickory Box Co., Hickory, N. C. Quality Aluminum Casting Co., Waukesha, Wis. 
Hubbell, H. L., 59 Market Ave.. N. W., Grand Rapids, Veco Mfg. Co., South Norwalk, Conn. 
ee FOR VACUUM CLEANERS ee Se 46 Wooster, New York, Zz. CASTINGS 
Carp S Stud Y 
Omaha Brush Co., 320 N. 15th, Omaha, Neb. (Brushes King Mfe. “Corp., "Rano & Crowley, Buffalo, N. Y. Copper, Brass, Bronze, Monel Metal, White Metal. 
rebristled. ) Klumpp Sons, John G., 13 Baxter, New York, N. Y. Anderson Mfg. Co., Albert & J. M., 289 A, Boston, Mass. 
Osborn Mfg. Co., 5401 Hamilton Ave., Cleveland, Ohio. National Cabinet Co., New Philadelphia, O. tjohn Aluminum & Brass Corp., Detroit : 
BUGGIES. Armature. See Lifts, Armature. New England Box Co., Greenfield, Maas. Bonnell Elec. Mfg. Co., 192 Chambers, New York, WN. Y. 
BULBS, Glass Oneida Cabinet Corp., Oneida, N. Y. Central Pattern & Foundry Co., 3737 S. Sacramente Ave. 
For Incandescent Lamps and Tubes. Ottawa Furniture Co., Holland. Mirch Chicago, Ill. i ‘ ; 
Almo Mfg. Co.. 38 Crawford, Newark, N. J. Pierson Co., 836 Cedar, Rockford, Il. Chase Brass & Copper Co., Waterbury, Conn. 
Corning Glass Wks., Corning, N. Pooley Co., 16th & Indiana Ave, Failadelphie. % tl A ar ge i 
ve ca. Mic Meta ke va o, 
adio Ale a = _ “ _ Ohio Pattern Wks. & Fdy. Co., 2730 Spring Grove Ave., 
Cincinnati, O. 
Rabun “a Foundry, 617 West Belgrave, Huntington 
Park, 
Sterling ia Metal Wks., 40 Purvis, Long Island City, N. Y. 
CASTINGS. Die 
my Tool & Die Casting Co., 1654 Holton, Milwaukee, 
Ave., Cal- 


Alemite ie Casting & Mfg. Co., 2640 Belmont 
cago, b 
Allied Die-Casting Corp., Long Island City, N. Y. 

Alumac. See Aluminum Co. of America 

Aluminum Co. of America, 247 } Oliver Bldg., Pittsburgh. 

Aluminum ge oe Inc., 2438 Beekman, Cincinnati, 0 


=40 


American be 2040 Dominick, Chicago, 
Badger Die Casting Co., 156 East Buffalo, Milwaukee, Wis 
Barnhardt Bros. & Spindler, Monroe & Throop St., Chicago. 


Do-Ni. See Doehler Die Casting Co. 
Doehler Die Casting Co., 386 Fourth Ave., 
Franklin Die Casting Corp., 826 Gifford, Syracuse, N. Y. 
Illinois Die Castings Co., 503 S. Jefferson, Chicago, TIL 
Milwaukee Die Casting Co., 289 Fourth, Milwaukee, Wie 
Newton Die Casting Corp., 146 Munson, New Haven, Conn 
Perfection Die Casting Corp., 406 Lakeside Ave., N. 
Cleveland. O. 
Permite. See Aluminum Industries, Inc. 
Stewart Die Casting Co., 4500 Fullerton Ave., Chicago, Dl 
Superior Die Casting Co., 875 F. 70th. Cleveland. 


New York. N.Y. 


Twin City Die Castings Co., Talmadge and 33rd Aves., 
S. E., Minneapolis, Minn. (White Metal) 

CASTINGS, Gray Iro 

American Engineering Co., "Philadelphia, Pa. 

Athens Foundry Co., Athen 

Barlow Foundry Co., 551 x -. R R. Ave., Newark, N. ! 

Barnett Foundry Co., Newark, N. J. 

Ponnell Elec. Mfg. Co., — New York, N. Y 
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Differences 


To the veteran user of the products of the die caster’s 
art, the refinements in Newton Castings are vividly real 
—the perfection of the dies, the mastery in alloying metals, 
the care in the making of each casting, the thoroughness 
in inspection— 


rove Ave., 


Huntington All these sum up to define that quality which commands 
nity, N.Y a growing preference— 
Milwaukee, . . . . . . 
* Newton Service, indicative of judgmen: and experience, 
is likewise gaining in preference. 





sini The NEWTON DIE CASTING Ln 


3rd Aves., 0 =0=0020- 02050 : EWN» 
146 Miieaion St. GY i) 























CASTINGS, Gray tron—Continued 
Mach. Foundry Co. 


North Wales a Ww Pa. 

Sacks Iron Foundry, L., 357 Wilson Ave., Newark, N. J. 

Snead & Co., Pine St., Jersey City, a 

St. Louis Malleable Castings Co., 7701 N. Conduit Ave, 
St. Louis, Mo. 

CASTINGS, Steel 

Bonney-Floyd Co., Columbus, Ohio. 

Eastern Steel Casting Co., Ave. L & Edward St., Newark, 

Pit urgh, Pa. 


ttsburgh Malleable Iron Co., Pittsb 
Riverside Steel Casting Co., Jacobus 


CEMENT, Commutator 

See Electric Power Maintenance Co. 
Conductalute. See Technical Products Ca 
Early, Edward E., 1129 W. Fifth, N. W., Canton, 0. 
E'eetric Power Maintenance Co., 31 N. Third, Minneapolis, 
Imperial. See Martindale nes Co. 
Martindale Electric Co., 1262 W. Fourth, Cleveland, O. 
Mitchell Rand Mfg. 9 Vesey, New York, N. Y. 
Perce-Lute. See Perlection Supply 
Perfection Supply Co., 98 Park PL, New York, N. Y. 
Plas Mica Co., 26 St. Andrews Place, Yonkers A 
Technical Products Co., 114 S. Sheridan Sa., Pittsburgh, Pa. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CEMENT, Liquid Porcelain 
Airlox Rubber Co., 6807 N. Clark, Chicago, 
Anchorlute. See Teehnical Products Co. 
Carricite. See Airlox Rubber Co. 
Fire Lute. See Teohnical Products Co. 
Fuselli. See Airlox Rubber Co. 
Insa-Lute. See Technical Products Co. 
Okonite Co., Passaic, N. J. 
Repairet Mfg. Co., Milwaukee, Wis. 
Technical Products Co., 114 S. Sheridan Sq., Pittsburgh, Ps. 
cane See Technical Products Co. 

AIN, Chandelier (Fancy). See Crystals, Ganttie. 
CHAIN DRIVES. See Chain, Power Transmiss 


Orenees, Fixture 


See American Chain Co. 
pon Chain Co., Bridgeport, Conn. 


Chase Brass & Copper Co. 
Eastern Chain Works, 309 E. 22nd St., New York, N. ¥f. 
Faries Mfg. Decatur, Ill. 
Globe Metal Mfg. Co., 2122 E. Hazard, Philadelphia, Pa. 
H. & O. Chain Co., So. Norwalk, Conn. 
Newark Metal Mfg. Co., 22 8. 6th, Newark, N. 2. 
Plume & Atwood Mfg. Co., Waterbury, 
mm %. 
Brooklyn, 


Ave., Kearney, N. J. 


Tl. 


Rodale Mfg. Co., 200 Hudson, New "York. 
Steele & Johnson Mfg. Co., Waterbury 
Universal Metal Chain Co., 75 Gym, 


CHAIN, Power Transmission 
Baldwin Chain & Mfg. Co., 
Boston Gear Wks. Sales Co., 
Diamond Chain & Mfg. Co., lis, Ind. 
Link-Belt Company, 910 S. Michigan Ave., 
Morse Chain Co., Ithaca, N. Y. 

Ramsey Chain Co., Inc., Albany, N. Y. 
Reeves Pulley Co., Columbus, Ind. 

Renold Boston. See Boston Gear Wks. 

Union Chain & Mfg. Co., Sandusky, O 
Whitney Mfg. Co., Hartford, Conn. 


CHAIN, Socket 

American Ball Chain Works. 12 Wooster St., 

Bead Chain Mfg. Co., a Conn. 

H. Conn. 
Chandelier. 


& O. Chain Co., ith Norwalk, 

CHANDELIER BEADS. See Crystals, 
CHANDELIER CRYSTALS. See Crystals, Chandelier. 
CHANDELIER FRINGE. See Crystals, Chandelier. 


CHARGERS, Magnet 
Charging, Remagnetizing. 
Colpin Corp., 6110 Ay Main, Los Angeles, Cal. 
Cowie Hlec. “Co., 8., 1823 Wyandotte, Kansas City. Mo. 
Fore Elec. Mfg. a 5255 Wabada Ave., St. Louis. Mo. 
Servwell Sales Corp.. 1749 N. Winchester Ave., Chicago. 
Valley Electric Co., 4221 Forest Park Bivd.. St. Louis, 
CHEMICALS, Battery 
Electrolyte, Battery Salts, Battery Oxides. 
Bluestone, anganese. 
Cooper & Co., Charles, 194 Worth, New Yor 
ee. *Picher "Lead Co., 134 N. LaSalle, 
er & Amend, oe. New York, 


N. Y. 


Chicago, Il. 


New Yer. 


Sal Ammoniec, 


whinge. Troxiae. ) 


Elect ro Chemical Co., 113 W. Court 8t., Daye. oO. 
General Metallic Oxides ng ” Jersey City, N 

— —— Co., Murray Rd. and Big Tew z 2B. 
Grasselli Chem 


cal >. ty ay Bidg., Cleveland, O. 
Kalbfleisch 200 5 % sh A 
Klipstein Co., 644 aoume New York, 

Merrimac Chemical Co., 148 State, Boston, Mass 
Powers-Weightman-Rosengarten Co., Philadelphia, Pa. 
Voltah. Powers-Weightman-. garten 

Wah Chang ‘Trading Corp., 283 Broadway, New York, N. Y. 


CHEMICALS, Reatperetion 
Ansul Chemical Co. Marinate. Wis. 





Arctic. See R le Chemical Co. 

Carbide & Carbon Chemicals Corp., 30 E. 42nd, New York, 
N. Y. (Butane & Isobutane.) 

Dry Ice of America, 50 E. 


42nd, New York, N. Y. 
Roessler s Hasslacher Chemical Co., 709 Sixth Ave., New 


York. N. Y. (Methyl Chloride, Ethyl Chloride.) 
on a ell Seeiins Co., West Norfolk, Va. ol Dioxide.) 
Plating. See Plating & Finishing. 
ooeunrte, Magnetic 
J&H “= Co., 161 Clifford, Providence, R. I. 
simmons. -Pierce Mfg. Co. 
Taft-Peirce Mie. Ww am & 
Walker Co., O. (Rockdale). Worcester, Mass. 


CIRCUIT SREARSNS 


Air and Oil Circuit Brea nd Oil oy Switehes. 
s 


Allen-Bradley Co., 494 oe  laitwaukes, 

anderson Mfg , Albert & J . M 
automatic Reclosing Cirevit Breaker Co., Columbus, 
Automatic Switch Co., 517 3 


it, 
New York 
oar rat. {South 72 9 


of Time-O-Stat 


Controller Co., 369 Lert! 
ec’l Mfg. Corp., 838 


2 ass. 

Cramblett Engineering Div 
286 Milwaukee, Milwaukee, Wis 
Cutler-Hammer, Inc., 1288 St. Paul 
General Electric Co., Section W-232, 
Bridgeport, Conn. 
Hart & Hegeman, Div 
Co., Hartford, Conn. 

See Hart & Hegeman, 


Controls Co., 


Ave., Milwaukee 
Merchandise Dept., 
Arrow-Hart & Hegeman Elec 


& 


of 


Div. of Arrow-Hart 





“Hegeman Elec. Co. 
(nducto- Bee Allen-Bradley Co. 
ts Breaker Co., 19th and Hamilton Sts, 
eS *Co., South a ukee, Wis. (Oil Switches.) 
[a ° 
Martindale Elee. 6o., 1262 W. Fourth, Cleveland, 0. 
Minibraker. See Burke Controller 
Roller-Smith Co. 301 . iy * York, N. Y. 
Sentinel. See Westinghouse Elec. & Mfg. Co. 
Sfumball-Venderpest’ Hie Smee Gon” 
‘rum ball-V; Hee. . Bantan, 





Electrical 


Westinghouse Elec 
yy ys TESTERS, 
CLEAN AGS, 


| ty em See I. T. E. Circuit Breaker Co. 
— Ba N. 


ER Vacuum. See Bags, 
GLEANER BRUSHES. Vacuum. 
Cleaners. 







Mount- Vernon, 
& Mfg. Co., East Pitisburgh, tg 
See Testers, Fuse and 
een ae 


ane. 
See Brushes for 


Vacuum 


CLEANERS, Metal 


Oskite Products, Inc., 
CLIPS, Fuse. 


26 Thames, 
Fuse Clips. 


New York, N. Y. 


CLIPS, Heater Plug 


Gray Broa. Ce., 


Plano, 
CLOCK SWITCHES. 


CLOTH GEARS. 


See 
sa, LOUD SPEA 


ated. 
oLoTH RADIO GRIL 


Il. 
See Switches, 


T 
and Pinions, Composition. 
KER DIAPHRAGM. 


See Cloth, Un- 
L. See Cloth, Untreated. 


CLOTH, Untreated 


Boyle & vo., John, 
Canvas, “Aeroplane 
Cloth, Grill Fabri 
Cindall Fabrics oa. 
(Grill Cloth). 


CLOTH AND PA 


1lz Duane, New York, N. 
=." Cotton Duck, Drill. ¥ uspheegm 


*300 Madison Ave., New York, N. Y. 


PER, Insulating 


Cloth, Insulated .........-.eeeeees Cc 
Paper, Insulated ..........-.++.- P 
bre Paper (Fish Paper) ........ eo F 
Board (Fuller Board)....See B 
EEE.  cccscccccvescseeseceseessses See 8 
agme Wire Co., New Haven, Conn........ Cs P 
Armce. See Rogers Paper Mfg. Co 
armatite. See Mica Insula Co. 
Brand & Co., William, 268 4th Ave., New 
WO  cccccccvcccencccsccssogvecocecsesss 06 66 P. e 
Campbellite. See Campbell Fibre Co. 
Campbell Fil be . Delaware....... «8 
loid Products Corp., yu — Row, 
Now York, N. YV..nccccccccccccccccccece P 
Case Brothers, ine, Highland, * "Park, “Conn. ere 
Case Mfg. Miomville, COemM.... cece oo oe P wo 
Gase & Risley “Prows P aper Co., Oneco, Conn... ...... 
C-F. See Campbell Tibre Co. 
Ca, Bridgepert, PB...ccccsccccce oc ce P FB 
a Mica Co., 345 Campbell, Valparaiso, ‘ 
ME, —_ Raceoesserd eesedespesecsesscceores » 
Dexstar. See Dexter & Sons. 
Dexter & Sons, C. H., Windsor Locks, Conn. 
(Condenser Tissue.) 
Diamond State Fibre Co., atone. er eee 
Dielectric Mfg. Co., St. Louis, Mo........ cer ..8 
Electrite. See bn Virginia Pulp “% Paper Co. 
fy id. mington bre Specialty Co. 
General Blecuic’ ~ Section W-232, Mer- 
chandise Dept., Bridgeport, Conn........ oP. 
Gartford City Paper Co., Hartford City, Ind. 
(Glaasine Condenser Tissue). 
Hewitt & Bros., C. B., 16 Ferry, New York C .. P . 
Gi-Tex. See Stevens Paper Mills. 
(ncella. See Tarentum Paper Mills Co. 
(rvington Varnish & Insulator Co., 
tem, Bd. ccsve o08608 POLI Pe Cr OP ess 
Manning Paper _ ie en ls De ease 06 03 20 ce 
= Insulating Co., 200 Varick, New York C 8 P .. B 
a Mfg. Coe., 19 Vesey. New 
National  eapereenes Fibre Co.;° Wilming- - 
New "serey Weod Finishing Co., Wood- 
Ohmoid. See Wilm — ey ~ Sone Ce. 
Old Hick. See Hewitt Bros., 
Peerless. See a Vuleanised Fibre Co. 
Rogers Fibre Co., 210 Lincoln, Boston, Mass... .... F . 
Rogers Paper Mfg. Co., South Manchester, 3 
Schweitzer, Inc., Peter J., 200 Fifth Ave., 
New York, N. Y. (Condenser Tissue.) 
Seutan Co., 2 Madison Ave., New York A eee 
Sico. See Standard Insulation Co. 
Standard Insulation Co., Rutherford, N. J.C 8 P.... 
Sterling Fi 501 Fifth mba New 
York. Varised Hard Fibreboard)....... ss 
Sterlite. See Sterling Firebrand Co 
Stevens Paper Mills, Windsor, Conn................ B 
Tarentum Paper Mills Co., Terentum, Pa.. 06a 
Turbonite. See Brand & Co., Wm. 
Union Mills Paper Mfg. Co., New Hope, Pa. o BP vce os 
— ame. Co., 342 Madison Ave., New 
West Virginia Pulp “& ‘Paper Co., 206° Sth 
in, SO, eteecdscvsccncedecenasves 66 6s «x' ¥% B 
a — mane Fibre Specialty Co., waa, Pp 
CLUTCHES, Magnetic 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis. 
COIL (Colls). 
Armature and Field. See Coils, viniaes, 
Choke (Power). See Fittings, H nsion. 
Choke (Radio). See  * Cireult, Saas. 
Driers & Dp 
Electrom: t. See Coils, Finished. 
Flatteners. See Rolls, a Flattening. 
High Frequency. See ro-Therapeutic; also Radio 


Loop Benders. 
Medical. See 


Presses. Seo 
Radic. See Radio 
Removers. 





See 
Mioctre. Therspeutic. 
Armature 


Ovens, 


ustrial. 
See Coils, Finished; i ain ee ee 


Benders, 


Coil. 
Circuit ee. 


, Grids: also Radio Circuit 


See Removers, Coi 
Resistance. See Units, Rods & 
ponents. 


Com 

Shaping Machines. See Shaping Machines, Coil. 

Spark. See Ignition Outfits. 

a” Winding Machines, Armature & Field 
‘01 

Taping Machines. See Taping Machines, Coil. 

Tesla. See ition Ou - 


See Testers, 
Winders, Armature 


Armature 


tt Benches, Armature. 


Coil; also Tes 
& Field Coil. See Winding Machines, 


& Field Coil. 


Winders, Induction Coil. See Winding Machines, In- 
dustrial Coil. 

Winding Forms. See Forms, Coil Winding. 

Windings (Magneto). See Coils, Finished. 

Wire Tension Devices. See Tension Devices. Coil Wire. 


col Ls, Finished 


Electromagnet and Induction Coils. 
Mass. 


s Co. " " 
Acme Wire Co., New Haven, Conn. 


Aero Products, Ine., 





. See 
Mfg. Co., 2310B 8. 


Place, : 
$69 Lexington Ave., New Y N. Y. 
.Co., Ansonia, Conn. - 

. & C 1 Cable Corp., Fort Wayne, 


17723 Wilson Ave., Chicago, Ill. 
Co., , Be Ssrd 8, New York, 


Western Chicage, Til. 
Park York, 


Ave., > 
N. Y 








Manufacturing 
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Electri a. Soni l Co. ‘007 x: 1 Cl 
c a tro} arnegie Ave., Cleveland, 
} ny Coil Winding Co. Ss erson. . Ms 


th & Sa Sts., Cama 
de 1. m 


rvington, N. J. 
q 24 Cliff, Jersey City, N. J. 
3 ma gg Ae KS ae i on 
ie Repair & Mfg. Co., 3610 8 ~R 4 Ave., Cleve- 
Polymet Mfg. Co., 599 ‘= og New York, N. Y. 
rtson-Davis Co., 3 8 
Sevison Ma, 
andard Commuta 


Universal Winding Co., Boston, Mass. 
U — Service Co., 1617 S. Michigan Ave. 
Varley Duplex Get Co., 15 — aed 


City, N. Electromagnetic only 
Whittier & Ditmar, Decca, 


CGent rare 
See Bars, Commutator. 
a a a ae. 
Dressers. Stones, 


Comm 
Lubricants. “See. Compound, 


pms tators. 

Reps: and Second Hand. 

" Bee Siottina Mdsuhines & Tools, Commutator. 
Files. See Files, aan Slotting 
dering Machines. See Soldering Machines. 

Stones. See Commut: 

Tighteners. See Tighteners, Commutator. 

Truing Devices. See Tools, Commutator Truing. 


COMMUTATORS 
Commutator Co., 
Copper Products 


COMMUTATOR BRUSHES. See Brushes, Commutator. 
COMPOSITION PULLEYS. See Pulleys, Composition. 
COMPOUNDS, Sealing. See Wax and Compounds. 


CONDENSER omtve, p_ Refrigerator 
M MeCord Radiato er Ge on Riopell 
c ator 
Donets. Sen g. opelle & E. Grand Ave., 
Co., Rome, N. Y. 


tor Co., 2242 Smead Ave., Toledo, 


Place, Jersey 


Inc., 1611 Brookline, Mase 


» Comanutater 


Rome-Turney Radiator 
CONDENSERS, Radio. See Radio Circuit Components. 
ptm tn ae aa See Tubing, Brass and Copper 

ONTACT See Points, Contact. 
CONTAINERS. "Shipping. See Fibre Board Products. 


CONTROLLERS, Motor 

Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 
Anderson & Co., C. J., 212 W. Austin, Chicago, = 
Automatic Switch Co. ,» 154 Grand, New York, N. 
Bet Inc., “ee H., 1393 Sedgwick Ave.. New nl 


ts, 

N. 
Burke Gontroller” to, 869 Lexington Ave., New York. N. ¥ 
B Oil Burner 


Clark Controller Co.,'1146 E. 152nd, Cleveland, o. 
., 888 Summer St. (South Bos... 


Condit Elec’l Mfg. Corp. 
Boston, Mass. 

Cutler-Hammer Mfg. Co., 1288 St. a Ave., Milwauxee 

Dinkey. Elec. Contreller & Mfg. 

E C & M Youngstown. See Electric Controtter & Mfg. te 


Electric Controller & Mfg. Co., 2700 E. 79th, Cleve’ 
Electrite. See Sundh Elec. Co. 
Diamond Elec. Mfg. Co., 1830 N. * Los Angeles, Ca 
General Electric Co., Schenectady, 
— Signal Mfg. Corp., 515 , RR New York, 
Industrial, Controller Co., S. Pierce & Hanover, Milwau- 
ee 8. 
— Ca. HE, 251 W. 19th, New York. (Sewing Ms 
Monitor Controller Co., 51 Gay, Baltimore, Md. 
~ ate Controller Co., 5315 Ravenswood Ave., 
ca 
Refrigerating Specialties Co., 728 8. Sacramento Blvd., 
cago, 
Rowan Controller ‘+ 306 N. Holliday, Baltimore, Ma 
Square D Co., 6060 Rivard, Detroit, Mich. 
Sundh Elec. Co., 209 Parkhurst, Newark, N. J. 
Switcholone. See Condit Elec. Mfg. Co. 
Thermaload. 


See Monitor Contrelien Co. 
Trumbull Electrie Mfg. Plainville, 
Uemco. See Union Elec. Mfe. Co. 

Union Elec, Mfg. Co., Milwaukee, Wis. 


Westinghouse Elec. & Mfg. _Co., East Pittsburgh, Pa. 
W. K. See Westinghouse Elec. & Mfg Co. 


COPPER. See Brass, Bronze and Copper: also Casti 
COPPER TUBING.’ See Tubing, and Copper. 
CORD TIPS. See Tips, Cord. 
ye "se en ee tS (Lava) 

mi va ¥ ttanooga, Tenn. 

See M. ‘Kirchberger &¢ & i. 

Es-El-Co. See Southern Lava Co. 
Kirchberger & Co., M., 1425 37th, Brooklyn, N. Y. 
Lavite. See g. Co. 
Lavarock. See M. Kirchberger & Co. 
Southern Lava Co., Ross 

Steward Mfg. Co., D. M. 
Tennessee Burner Mfg. 
XL. See Tennessee 


CORES, RESISTANCE COIL 
Porcelain) 


American Lava Corp., 1425 William, 
—_ Insulater Co., 


Cenn. 











(Refractory 


Chattanooga, Tena. 


ley & Co, Henry L., 645 N. Arlington Ave, Bes 
Electrical Refractories Co. East Palestine, 0. 
Elemite. See Louthan M 
Fireite. See Hartford hy Co. 


Conn. 
Liverpool, O. 
a ae Ave., Brooklyn, N. ¥ 
COTTON DUCK. See 
OTTON SLEEVING. 


Cl Untreated. 
a, Tepe, oman 
SOUNTERE Revolutle ee 


COUPLINGS, Shaft (Flexible-insulated) 

Bartlett Hayward 

Bond Co., oy 617 Arch, Philadelphia, Pa 

Delbee Rubber x. ¥. 

Falk Corp., 
nke. See Smith & Serrell. 

General Electric Co., Schenectady, N. Y. 

Grundy. See Bond Co. 

Lipe, W. C., Syracuse , A 

Lovejoy Tool Wks., 319 W. Ohie, Chicago, Ill. 

Mather. See Bond Co. 

Nuttall Co., R. D., MeCandless Ave. & Harrison St., 
Pittsburgh, Pa. 

Oneida. See Delbee Rubber Co. 

Smith & Serrell. 24 Washington Pl, Newa: x Z 

Webster Mfg. Co., 1856 N. Kostner’ Ave., em, Tl. 
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ind, 0. 
amden, 
7 Where the finest 
uldi diti - 
Clove moulding traditions | 
N. are created... PLASTIC MOULDING HEADQUARTERS 
Toledo, | 
- ns ae Electrical Manufacturers of widely varied moulding needs have found 
Ave. Poa Moulding Headquarters their safe confidant in particularly exacting situa- 
—_— tions. Not only have we been able to create new traditions of workman 
ao ship, but we have consistently turned out the most intricate castings 
—_ eer without disturbing our plant routine. Get in touch with Moulding Head- 
"7 . quarters for quotations. 
THE KURZ-KASCH CO. 
h 
ator x Dayton, Ohio 
nutator 
Moulders of Plastics 
ator 
lon. 
le 
1 Ave., 
te. 
pper 
8. 
York. The reputation of Kurz-Kasch mould- 
NY ing has been established by the un- 
flagging zeal of our organization for 
the finest results. The best ma- 
Bow terials, equipment and facilities are 
wetxee pacer “oN well as ideal working 
{fg On 
es, Cal 
York, 
Milwau- ‘ 
ne Ms acaba Character and Quality 
—— ESIGNING shafts for | 
Bivd., efficient production | are as essential in | 
, Ma with the machine tool | 
equipment available is a REFRACTORIES 
difficult problem con- | 
. fronting all electric motor As in the human | 
a. ‘ | 
iain builders. family 
per. 
| You ought to know what you 
| can expect from the refrac- 
_ “ f tories you buy, down to the 
mportant factors aR ph Ee 
7 the a ae 
Ce yr =s Sta s dy to 
to observe in the Pan 
ity, service and cooperation 
The largest electrical manu- 
_— DESIGN of acarersy in the com) 
Tena. tion and our products. 
e., Mast MO I OR SHAF I S” Besides making a full line of 
refractories and heating ele 
ment supports for electric 
furnaces, on — ane. 
‘ ‘ i ‘ y Ss ce specia 
icin An interesting and unusually tubes and “cores (threaded | a a TD 
, | ay , ge SS —— 
informative, illustrated article tse vi. =n 
- Sat SS cana 
by R. KRAUS Visit our modern yt 
) plant, and observe es Ga 
our production meth- mem ero ac { * 
ods,—then you'll see a ore 
° why you can depend <QEWaT SRE | 
on our refractories. oa *; 
. Set ET me 
63 f hi ° The Electrical . SE OE some 
“= on page of this issue Refractories Co. 
East Palestine, Ohio 












































FELT 


Wicks for Motors 

Lining for Fan Bases 
Lining for Lamp Bases 
Packing for Radio Trade 


WESTERN FELT COMPANY 


4029-4133 Ogden Ave., Chicago 
NEW YORK DETROIT CLEVELAND ST. LOUIS 











a Age ey a ig 

Wood's s Co., Chambersburg, Pa. 

COVERING MACHINES, WIRE. See Wire Manufscturins 
Machines. 


CUPS, Grease 
Bowen Products Corp., Auburn, New York. 
Lunkenheimer Co., Cincinnati fo. 

CUT OUTS, Battery. See Switches, Battery. 

gy tS ie OUTFITS, Metal. See Welding and 


CRANES, Floor. See Lifts, Armature. 


CRYSTALS, Chandelier 
Crystals, Prisms, Beads, Chains, Fringes. 
Crystal Venezia. See Harrison & Co., — 
Friedlaender Co., 49 W. 23rd, New York, N. 
Harrison & Co., Arthur, 561 W. Washington Bivd., Chicago. 


Insulated )—Continued 


Cuttins 





Hirschberg, Shutz & Co., 268 4th Ave., New York, N. i 
( es.) 

Nelson Bead Co., 15 W. 37th, New i, N. Y. (Importer.) 

Rialto Import Co. » 112 W. 4th, New York, N. Y. 

Schwartz a Fixture Whe. ‘ 1341 Noble, Philadelphis 

Wyle & Bros., J. J., 20 E. New York, N. Y. 

CURRENT “INDICATORS. Fy ‘Instruments, Pecket 

DASHBOARD METERS. See Instruments, Portable ene 
Switchboard. 

DECALCOMANIA 


Meyercord Co., 133 W. Washington, Chicago, II. 
Novar. See Palm Fechteler & Co. 
Palm Fechteler & Co., 67 5th Ave., New York, N. ¥ 


DIALS 
Radio (Metal). See Radio Mountings. 
Radio (Molded). See Radio Molded Parts 
led. See Dials, Enameled. 
DIALS, Enameled 
Whittier Co., Horace B., Pequabuck, Conn 
P See Cloth, Untreated. 


DIE —— See Dies, Die Makers. 
DIES, Pipe. See ae Dies and 
DIES. DIE MAK 

Mfg. Co., ists S. Kilbourn Ave., Chicage, Di 
Beaver Mfg. Co., 625 N. Third, Newark, 
Donly Machine Specialties Co., 2104 S. 52nd Ave., Chi- 


cago, Ill. 
Machine Co., 42 Walnut, Newark, N. J 


Eureka Tool & 
Mareck & Nebel, 255 Greenwich, New York, N. Y 


DISCS, Armature 

Discs, Laminations, 
Transformers. 

American Stamping Co., 978 E. 64th, Cleveland, O. 

Cleveland Armature Works, 4732 St. Clair Ave., Cleveland 


and Segments for Motors ané 


Electrical 


FELT 
Advance Felt & come Co., 
American Felt Co., 
sooth Felt Co., 
Brawley, T. 
Western Felt Wks., 
FERRULES 
Chase Brass & Copper Co., Waterbury, Conn. 
Clark Metal Products, 490 Hancock Ave., Briugeport, Cenn 
Grammes & Sons, Inc., L. F., Allentown, Pa. 
Masgachusetts Machine Shop, Inc., Boston, Mass. 
Fatton-MacGuyer Co., Providence. R. 1. 
Platt Bros. & Co., Waterbury, Conn. 
Risdon Mfg. Co., Naugatuck, Conn. 
Seovill Mfg. Co., 99 Mill, Waterbury, Conn. 
Waterbury Brass Goods ae B ng <A Conn. 
Waterbury Button Co., Conn. 
FIBRE BOARD PRODUCTS (Solid and Cor- 
rugated) 

Container Corp. of America, 111 W. Washington, Dept. 36, 

Chicago, Il. 
— West Box Co., 111 W. Washington, Chicago. 

Serton Mfg. Corp., 59 E. Madison, Chicago, IIL 
FIBER CANDLES. See Candles, Fixture. 
FIBRE ee Gears and Pinions, Composition. 


Paper. per. 
Radio Panels. See Radio Molded Parts. 
Shipping Containers. bre Board 
Vulcanized. See Fibre, Vulcanized. 

FIBRE, Phenol 
Moisture Proof; Sheet, Rod, Tubes. 


317% S. Jefferson, Chicage. 
ess,  m Mass. 

460 ate Brooklyn, . - 

~$ I 

ll. 


th, 
4029 Ogden ‘Ave. Chicago, 


Armite. See Spaulding Fibre Co. 

Bakelite-Dilecto. See Continental Fibre Co. 

Campbell Fibre Co., Heather Ave., Stanton, Del. 

Campbellite. See Campbell Fibre Co. 

Celoron Co., dgeport, Pa. 

Continental Fibre Co., Newark, Del. 

Fibroc Insulation Co., 245 Lincoln Ave., Valparaiso, Ind 

Formica Insulation Co., 4628 Spring Grove Ave., Cin- 
cinnati, O. 

Micarta. See Westinghouse Elec. & Mfg. Co. 

National Vulcanized Fibre Co., Wilmington, Del. 

Phenolite. See National Vulcanized ~~ Co. 

Spaulding Fibre Co., Inc., Tonawanda, N. Y. 

Fionn Elec. & Mfg. Co., East Pittsburgh, Pa. 

FIBRE, Vulcanized 
oe Rod, Tube, Horn, Fibre, Bushings, Washers, 
Cleats, Screw Machine Products. 

Brandywine Fibre Products Co., 1402 Walnut St., Wil- 
mington, De’ 

Campbell Fibre Co., Heather Ave., Stanton, Del. 

Conite. See Continental Fibre Co 


Continental Fibre Co., Newark, Del. 

Delaware Hard Fibre Co., Wilmington, Del. 

Diamond F. See Diamond State Fibre Co. 

Diamond State Fibre Co., Bridgeport, Pa. 

Egyptian. See Delaware Hard Fibre Co. 

Electrosote. See Pantasote Co. 

Fibro Products Co., New Bedford, Mass. 

Fyberoid. See Wilmington Fibre Specialty Co. 
Independent Lavoratories, 50 E. 42nd, New York, N. Y. 
[ten Fibre Co. 0 er Av. Cleveland, O. 
Leatheroid. See Rogers Fibre 

Lincoln Fibre & Specialty Co., Newpert, Del. 

National Vulcanized Fibre Co., Wilmington, Del. 
Ohmoid. See W Fibre Specialty Co. 
Pantasote Co., Inc., 250 Park Ave., New York, N. Y. 
Peerless. See National Vulcanized Fibre Co. 

Rogers Fibre Co., 210 Lincoln, 5 - Mass. 
Spaulding Fibre Co., Tonawanda, N 

Standard Fibre Products Ce., 36 Pleasant, Watertown, Mass. 
Vul-Cot. See National Vulcanized Fibre Co. 
Vulcawood. See Diamond State Fibre Co. 

Wilmington Fibre Specialty Co., Wilmington, Del. 
FIBRE WASHERS. See Fibre. 

FIELD COILS. See Coils. Finished. 
FILAMENTS, Incandescent Lamp 





Hereules Elec. Steel Corp., 145 Lafayette, New York, N. ¥ 
Lamination Stamping Co., 764 Windsor, Hartford, Conn. 
DRAWING MACHINES, WIRE. See Wire Drawins 


Machines. 
DRIVE SCREWS. See Screws, Drive. 
DRIVES, CHAIN. See Chain, Power Transmission. 


DYNAMOMETERS 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Clark Controller Co., 1146 E. 152nd, Cleveland, O. 
Diehl Mfg. Co., Elizabeth, N. J. 

ral Electric Co. Schenectady, 

BONITE. See Rub Hard. 
ELECTROLYTE. See Chemicals, Battery 
ELECTROMAGNETS. See Coils, Finished. 
ELECTRODES FOR GAS SIGNS 
American Neon Light & Sign Corp., 625 Sixth 

Yok, KN. ¥. 

Eisler Engineering Co., 756 8. E 
Manhattan Elecl. Supply Go... New York, 


a 
ELECTRODYNAMOMETERS. Laboratory 
Standa 


ELEMENTS, Heating. See Units, Rods and Grids. 


ENAMELING MACHINES (For Magnet Wire) 
(See Also Wire Manufacturing Machines). 

American Insulating Machinery Co., 519 Huntington Ave., 
Philadelphia, Pa. 


ENGRAVING MACHINES 

Portable Bench and Pedestal Oufits for Marking Metal. 
Brewster Co., Wm., 30 a New York. N. Y. 
Deekel. See Preis & Co., Inc., P. 
Engravograph Corp., 12 Vestry, he York, N. Y. 
Etchograpb. See Brewster Co., Wm. 
Gilbert Supply Co., Independence, Iowa. 
Gerton Machine Co., Geo., Racine, Wis. 
Preis & Co., Inc., H. P. Newark, N. J. 


ENGRAVING, Radio Panel 
Engraving to Order 
Eastern Specialty Co., 3551 N. Fifth, Philadelphia, Ps 
Eisler Engineering Co., 756 8S. 13th, Newark, N. J. 
(Tube Base Branders). 
Etch-O0-Gravure. 
General Fabricating Co., 
@ Mfg. Co., 101 Spokane S&t., 
Insuline Corp. of America, 78 Cortlandt, 
New England a Fae 232 Greenwich. New 


Ave., New 


13th, Newark, N. J. 
Park Place, 


See Instruments, 


See Insuline Corp. of America. 

165 Greenwich, New York, N. Y. 
Seattle, Wash. 

New York, N. Y. 
York. 


Preis & Co., . ‘907 Fulton, New York, N. Y. 
Schwenke Sitathine A. Co., 2036 Woodward Ave., 
Detroit, Mich. 


Verichrome Laboratories, 4614 Spring Grove Ave. 

Wright Radio Co., 114 Exchange, Rockland, Mass. 
EYELETS 

Platt Bros. & Co.. Waterbury. Conn. 

Waterbury Brass Goods Co., Waterbury, Conn 
Waterbury Button Co., 835 S. Main, Waterbury, Conn. 
FABRIC, Radio Grill. See Cloth. Untreated. 
FABRIC SHA See es, Fabric. 

FAN BLADES. See Blades, Fan. 

FEET, FELT. See Felt. - 


Cc y Elec. papetenesion. 406 Jefferson St., 
Filament Supply Co., 1317 Willow Ave., en, 
Suter & Nuetsi, 8709% Lisbon Ave., Milwaukee, Wis. 
Vacuum Tube Products, Steneck Trust Bldg., Hoboken, N. J. 
Volkmar & Sons, 187 Sylvan Ave., Newark, N. 

(Lead-in- Welds.) 


FILES, Commutator Slotting 


Hoboken. 
N. J 


Ideal Commutator Dresser Co., 1008 Park, Sycamore, IIl. 
Martindale Ffectric Co., 1264 W. Fourth, Cleveland, O 
FISH PAPER. See Cloth and Paper. 
FITTINGS, Fixture. See Fixture Fittings. 
FIXTURE CANDLES. See Candles, Fixture. 
FIXTURE CHAIN. See Chain, Fixture. 
FIXTURE, Cellars. See Fixture Fittings 
FIXTURE FITTINGS 
KEY 
NE SE. wc dacenecesswcneveuneved See B 
CD asccciwncbivect occevses See B 
BER 60. 4desdacceeccsesrcsaccceesed See B 
CE. ao cnencesencncceesecscosesenssus See B 
CT TD cencnnenecasapessncesacoca’ See I 
Finials , WY Glass and Porcelain)...See B 
MINE 03.55.0080 44060000000%0600000R :.See H 
Pi: DED sodesecentcaseconcseses See B 
Da. CE -a60nsse6ndeeges seceavest See I 
BE, SOD co ctcaeddcdscvcsencecssch See B 
EN, EON cncvcccceccccccescccosccss See I 
BPOR DERIMSD ccccccccccccccccccceccces See I 
BGOGE, BOND ccccccscccccsccvccecosses See B 
BEDE, BOR cccccsocveccoccsccscnccees See I 
WED ancpnecccccccccccescccvesceceses See B 
CRED TENET cc ccccccsccccccsccesecs See 8 
BEE bn ccccccceeuetecsccocescecessced See B 
CONES ccncccesecccoseccesveccccens See B 
GROTIGEMGS cccccccwccccvcccccscseosenss See B 
BORMES co cweccseccvcnscesscccsvecencsaes See B 
BREARE ccccccccccccccccccccccesccceces See H 
WD hin000000500050066006s 006000005" See I 
Acme Lighting Products, aod 2114 Woodland 

Ave., Cleveland, O. Straps...........s0s0. ee 8 
American Chain Co., Bridgeport, Conn. 

CTeepO GRE BIRD). ccccccccccccccccvccccece B scap 00 
American Ring Co., Waterbury, Conn. (Candle.).... 8 
Appleton Electric Co., 1703 Wellington Ave., 

RO. CEL press pebicuseedecnsaenssaaeeus B 
Arco. See American Ring Co. 

Arrow Electric Division of Arrow-Hart & 

Hegeman Elec. Co., Hartford, Conn.......... .. B ae 
Artoloid. See Great Eastern Brass Wks., Inc. 

Art Metal Co., 3721 Dayton, Cleveland, O........H 
anlite. See East Side Metal Spinning Co. 

Banner. See Plume & Atwood Mfg. Co. 

Barton Brass 27 Superior, Detroit.. B ...... 

Belmet. See B. & L. Metal Stamping — 

Bloch Bros., 88 Walker, New York........... oe ce ce 

Brandt Mfg. Co., 3727 Gratiot Ave.. Detroit. B oe 00 06 

Braun, G., 609 S. Pauline, Chicago, Til. 


(Pressed Ornaments.) 


B. & - Metal Stamping Co., 250 Moo 
Brooklyn, N. Y. (Also Combination Wall 
ae pS ey: coecescece cooce B  # 
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FIBRE—cu: to any form 
Sheet, Rod, Tubing 
MICA 


VARNISHED CLOTH 


COTTON TAPES AND SLEEVING 


Everything for the Motor 
Send for New Insulati 


THE CONSUMERS RUBBER CO 


CLEVELAND CHICAGO 
1302-4-6 ONTARIO ST 320 WRIGLEY BLD@. 











Cambridge Brass Co., Cambridge, Mass........ BD oe coo. 
Chase Brass & Copper Co., Waterbury, Conn. B .. 8 
Cleanezy. See Dunlap Co. 

Colonial Stamping Co., Brill St. & Passaic Ave., 

WOMNEE, The de cvccccccccoscecescsesese cose Boe B. 
Crescent Brass Mfg. Co., ee PBscccce B - 
Crouse-Hinds, Solvay Sta., Syrac' N. Y¥.. coee 8 EH 
Diamond Needle & Mfg. Co., Torringvea, Conn. 

CEibekieS.) nw cccccccccccccccccccscccceesescs oe aie ae 
Duniap Co., John, Carnegie, P8...cccccccccccce oc ce 8 
East de Metal Spinning Co., 451 * Greenwich, 

New York, Kuccccccccccccescesscccescs 
Eureka Tin Ware Mfg. Co., 135 W. 20th, New 

York, a | REPS eyes a 
E-Z Up. ‘See Piume a3 a Mfg. Co. 

Faries Mfg. Co., Deca Bike csiscaecancenene BIsH 
Flaherty Co., aes 


M. E., 28 "s. Clinton, Chicago.. .. I 
Fralick Co., S. R., 15 8. Clinton, Chicago... .. I .... 
Franklin Brass Foundry Co., Reading, Pa.... B...... 
Friedley-Voshardt Co., Chicago 
—— Mfg. Co., 6565 Broadway, S. E., Cleve- 
land, O. 
Great Eastern Brass Wks., Ince. 
New York, N. Y. (Spindles). 
Hart & Hegeman, Div. of Arrow-Hart & Hege- 
man Elec. Co., Hartford, Conn.............. «+ «+ 8 
Incandescent Svonly Co., 468 West Broadway, 
New York, N. 
Isco. See ol Sou Co. 
Jiffy. See White Mfg. H. 
Kwikon. See Fralick Co., gs. B. 
Lakin. See Thomas & Betts Co. 
Liberty i Turning Co., 88 Walker, 


ork, N 

Liberty Iron Pipe 2 Nipple Works, 62 — 
WOW TOM, Wi. Zrccsccccsccccccaseoce 

Liberty Machine i Wauwatosa, Wis. 

Light Metal Stamping Co., 310 13th 8 
New York, N. J 

L & EK Mfg. Co.. 


182 Grand, 


New 





440 Adelphi, Brooklyn, N. Y. .. .. .. H 
L. & W. Brass Wks., 820 Orleans, Chicago, ll. B .... .. 
. See Belson Mfg. Co. 

W. Mfg. Co., 1527 Niagara Ave., Buf- 


Metal Products Co., 210 Canal, New York.... B...... 
Metro Iron Ornament Co., 191 Christie, New 


York, N. 

Metropolitan- Columbia Mfg. Co., 714 Metropolitan 
Ave., Brooklyn, N. Y B 

Midwest Elec. Co., 1639 Walnut Chicago, Ill.. 

Mid-West Chandelier Co., 14th & Chestnut Sta, 
Kansas City, 

Michell-Vance Co., 
; i 


70 Washington, preuneneied 


Monarch. See Perfeclite Co. 
Murlin Mfg. Co., Philadelphia, 
National Electric Products .. 
Bidg., Pittsburgh, Pa. (S 
New Era Elec. Mfg. Co., 
._E., Cleveland, 
New Wrinkle. See Bryant Elec. Co. 
‘ Brass , ape Co., 568 Broadway, 


Ps cccccascese » 3 
1110 Fulton 


Nobolt. Co., 8. 
N. W. Cleat Receptacle Bracket, B37 N. 29th, 
Philadelphia, Pa. 
Onli. See Leg Co. 
Pass & Seymour, Solvay Sta., Syracuse, N. Y. B .. 8 
Perfeclite Co., 1457 E. 40th, Cleveland 
Pittsburgh Valve & Fittings Co., Barberton, 0... I . 
Plume & Atwood Mfg. Co., Waterbury, Conn. B .. 8 
Plumwood. See Plume & Atwood Mfg. Co. 
See Vester Sons, Alfred. 
Co., 141 Schiller, Reading, Pa. B ee 
Ribaysen Mfg. Ca, J., 952 W. Lake, Chicago, Tl. B ..... 
Rodale Mfg. Co., 360 Hudson, New York.... B 
Sandow Tool Co., 1440 Bway, New York, 
Scovill Mfg. Co., Waterbury, Conn............ B 


Square-G. See Grabier Mfg. Co. 
Standard Snap-Lite Corp., 504 Jackson Ave., 

Long Island City, N. 
128 Mott, 


Y 
ee a 2 ne Co., New 


POcccccescee os I 
nson Mfg. “o., Waterbury, ° 
Stembridge, Tenny & Brandt, 29 S. Clinton, 
Ch Bm. CWMND. BINGE.) oc cccccecccces 
Siqites fpispins & Stamping Wks, 476 Broome, New 


T. & B. See Thomas & Betts Co. 
Thomas & Betts Co., 63 Vesey, New York...... I ...- 
Uno. See Bryant Elec. Co., also Crouse-Hinds, 

also General Elec. Co., also & Hegeman 

re. Co., also Pass & —— 


United. & Mfg. 

United Metal pers ‘ 440 Adelphi, 
WOU. Bin Bs RS GasaS as hadensctdesececes ee cee 

Vester, Sons, Alfred, 5 Mason, Providence, R. I. B . 

Victor. See Plume & Atwood Mfg. Co. 

Vegan, Div. of Gill-Virden Co., 6108 Longfellow 









See Waterbury Metal Ww 


Waterbury Co., Waterbury, Conn...........+.. 0 00 we 
Waterbury Metal Wares Co., Waterbury, Conn..... 8 . 
be — Co., Whitney Power Block, Cleve- 2 





wo. wow 
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Electrical Manufacturing 


“Yes. Show them your 
whole set of gadgets.” 





PRECISION MOLDERS OF BAKELITE AND SHELLAC COMPOSITION 


INTERNATIONAL INSULATING CORPORATION 


ESTABLISHED 1875 


a 









HAT the customer had not 
seen any one of the said 

gadgets — which wasn't 
even a remotely appropriate name for them—made 


no difference. He knew International molding 
service. 


Knew it for tackling anything feasible and going 
through with it. Knew its great length and breadth 
of experience, its complete equipment, efficient 


management and heavy volume of important work. 


After all, what better guide than the positive 


assurance of a satisfied customer who knows mold- 
2 


ings: 
If you don Ct happen to know any of our cus- 

, , - 
tomers, we Il gladly trade you some who Ss who tor 


what have you. 


When you have our report and estimates and are 
ready, you can turn everything over to us. We'll 
take your blueprints and specifications and do the 
rest. Making molds, punch-press and _ screw- 
machine work on metal inserts, molding and assem- 
bling (in one operation, saving time and expense ) 
—we do it all. We do it right and we meet your 


delivery schedules. 


Division of The General Industries Co. 


ELYRIA, OHIO 


If you want your molding done along with large-scale producti 


working at full capacity, where everything is in your favor, Internation 


obligation. 












») 


1 
molding service will interest you. Consultation and estimates without 
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FIXTURE FITTING—Continued 

White Diamond. see White Mfg. Co., J. H. 

— ta Co., J. H., 111 N. 3rd, Brooklyn, 
B 


Withite —— Wks., 1245 8S. Hope, - An- 
COR, GE.  sccacasecscccssccccesscas ° 
F Ameen ERS, Sig 
reed Flashers, Toormal Flashers, Flashing Sockets ssc 
“lugs 
co. See Reynolds Spring Co. 
& W. See General Outdoor Adv. Co. 
cite See Electric Sign Flasher Corp. 
Betts, Inc., James H., 1393 Sedgwick Ave. » New York. 
(Motor Flashers, Thermal Flashers, Flashing Sockets anc 
ugs.) 
Betts & Betts Corp., 645 W. 43rd, New York, N. Y 
(Motor Flashers.) (Thermal Flashers.) Flashing Plugs.) 
California Sign Flasher Co., 280 Guttenberg, San Fran 


Cal. 

Commercial Elec. Co., = E. Grant, Portland, Ore 

Cramblet Engineering D of Time-O-Stat Controls ¢ 
286 Milwaukee irene Wis 

Diamond. See General Appliance Corp. 

Dominic. See Kala-Flasher Co. 

Eagie Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y. 

Electric Sign Flasher Corp., 1826 W. 9th, Los Angeles, Cal 

Figuregram. See Reynolds Electric Co. 

Flash O-Lite. See Betts, Inc., James H. 

Flip-Flop. See Betts, Inc., James H. 

Gem Engineering Co., Hempstead, N. Y. 

Gacor See Generai Appliance Corp. 

General Appliance Corp., 120 8th, San Francisco, Cal 
(Flasher Button. 

General Controler Co., 200 E. First, Dayton, O. 

Grazier Elec’l Products Co., Johnstown, Pa. 

Horni Signal Mfg. Co., 516 Greenwich, New York, N. Y 

Jimbetts. See Betts, Inc., James H. 

Kala-Flasher Co., 344 N. Church, Kalamazoo, Mich 

Killark See Betts & Betts Corp. 

Kontroler. See General Controler Co. 

Magnetic Sign Flasher Co., Seattle, Wash. 

Mercury. See Betts, Inc., James H. 

Opalume Sign System, Battle Creek, Mich. 

Phelps Elec. Co., 29 S. woos ge Chicago, Ill. (Motorless 

Phoenix Products Co., Phoenix, : 4 

Presto Products Co., 64 Galnceiey Place, New York, N. Y 
(Sockets and Plugs ) 

Reco. See Reynolds Elec. Co 

Reynolds Elec. Co., 2650 W. Congress, Chicago, Ill 

Reynolds Spring Co., Jackson, Mich. 

Rodale Mfg. Co., 200 Hudson, New York, N. Y 

Ryan. See Phoenix Products Co. 

Skedoodle. See Phelps Elec. Co. 

Sokit. See Betts, Inc., James H. 

Thermo-Wynk. See Betts & Betts Corp. 

Vacu. See Betts & Betts Corp. 

Veebar. See Betts, Inc., James H. 

Way, Eugene W., Seattle, Wash. 

Wood Electric Co., C. D., 565 Broadway, New York N Y 

Woodwin. See Wood Elec. Co., C 

Wynk-A-Lyte See Betts & Betts Corp. 

FLASHLIGHT LENSES. See Lenses. 

FLEXIBLE ARMS. See Tubing, Flexible Metallic. 

FLEXIBLE LEADS, Commutator Brush. See Brushes, Com 
mutator 


FLEXIBLE SHAFT MACHINES 
(For shafting See Tubing, Flexible Metallic.) 


Strand & Co, N. A., 5001 N. Lincoln, Chicago, IL 
FORGINGS, Non-Ferrous 
Scovill Mfg. Co., Waterbury, Conn. 


FORMS, Coil Winding 

a ae Coil Equipment Co., 2415 Forestdale Ave., Cleve 
ana, 

Comstock Mfg. Co., Wilkes-Barre, Pa 

Master. See Armature Coil Equipment Co. 

FORMS, Wire 
forms and Frames for Shade Holders and Shades: Bend 

ing, Welding, Forming 

American Specialty Mfg. Go.., 165 Holland Ave., Bridge 
port, Conn 

Arrow Wire Frame Corp., 344 E. 23rd, New York, N. Y 

Blake & Johnson Co., Waterbury, Conn. 

Central Wire Frame Co., 154 E. 23rd, ‘New York, N. Y 
(Complete with socket, cord and plug.) 

Chelsea Wire Wks., 675 Hudson, New York, N. Y. 

Clark Metal Products Inc., 490 Hancock Ave., Bridgepor 
Conn. 

Electro Weld Co., 70 Munroe, Lynn, Mass 

7rammes & Sons, Inc., L. F., Allentown, Pa 

Hubbard Spring Co., M. D., Pontiac, Mich 

Hunter Pressed S.eel Co., Lansdale, Pa 

Jeschke Wire Specialty Wks.. Crawfordsville, Ind. 

Krischer’s Mfg. Co., 255 Calyer, Brooklyn. N Y 

Manhattan Wire Products C 398 First Ave New Y 

Murray Hill Wire Frame Co., 314 E. 3znd. New York, N. 1 

Roebling’s Sons Co., John A., Trenton, N. J 

Steinen & Co., 297 Washington, Newark, N. J. 

Watral & Sons, 133 E. 16th, New York, N. Y. 

Young Industries, Inc., L. A., Detroit, Mich. 

FRAMES, Wire. See Forms, Wire. 

FRICTION TAPE. See Tape, Rubber and Friction. 

FRINGE. Chandelier. See Crystals. Chandelier. 

FUSE CLIPS 

Sherman Mfg. Co.. H. B.. Battle Creek, Mich 

Waterbury Brass Goods Co., Waterbury, Conn. 

FUSE TESTERS. See Testers, Fuse and Circuit. 


FUSES AND FUSE WIRE KEY 
PI). cuspescs esa ratennaeeveveene See C 
a ee rey See P 
Non-Refillable ........... sacks enaun See N 
DED scccasevatekeka xkden wees coose & 
PR a. o.wa 0 b0's 444600505000 0k6%05 See O 

Se SUED cc cntovngencdeeseantaneaw ae -See O 
acme Elec. & Mfg. Co., Canal & Hamilton 
Due... THRO, Th. Descscsssncstccdasexes os od 


Arkless. See Economy Fuse Mfg. Co 
— Electric Div. of Arrow-Hart & Hege- 


Elec. Co., Hartford, Conn.......... oo 2 Se 
Automatic Elec. Iron & Fuse Co., 215 8. 
American, Philadelphia, Pa..........+- «> P 


Blue Ribbon. See Royal Elec. Co. 
Buss. See Bussman Mfg. Co. 
Bussmann Mfg. Co., University & Jefferson 


dime. TE. TARR sense nncceseccnvesesssee Cc P RO 
Chase-Shawmut Co., Newburyport, Mass... C P N R O 
Chicago Jefferson Fuse & Electric Co., 1505 

W. 15th Gt., Citlenge, Til... .ccccceces cPNWsh®@ 


Clearsite. See Economy Fuse & Mfg. Co. 
Clear-Top. See Trico Fuse Mfg. Co. 
Colortop. See Trico Fuse Mfg. Co. 

Colt’s Patent Fire Arms Mfg. Co., Hartford, 

Conn (Automobile)  .....ccccccccrccces ere 
Cote Bros. Mfg. Co., 182 W. Lake, Chicago C P 
Crystal. See Royal Elec. Co. 

Daum Fuse & Elec. Mfg. Co., 1157 Hodg- 

Kies, PIttGGPEn oc ccccccccccsccsccccees Occ see 

D. & W. See Graybar Electric Co. 
13 
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Klectric Fuseguard Co., 
Kiliott Electrie Co., aire & 
See Chicago- ee Fuse & . Blectrte 


or, Derr. Co., Graybar Bidg., Lexing- 
. New York, N. Y. C 
., 415 Lexington Ave., c 


Great Western — Co. 


See Trico Fuse Mfg. Co. 


Littelfuse ‘enemabaien. 1772 Wilson Ave., 


Monaren Fuse Co., bf 
See Economy Fuse & Mfg. 
‘See Colt’ 7 Patent Fire Arms Mfg. Co. 


aha Pa 


New Bedford, Mass... 


: po wes 


‘See Chase-Shawmut Co. 
See Cote Bros. Mfg. 
See Industrial Engrg. 


”~ 


Union. See Chicago-Jefferson Fuse & Electric 
OAL. V Aare 
, Joseph P., Gaul and Letterly Sts., Phila- 


GALVANOMETERS.., See Instruments, Laboratery 


sville, 
Palatine Tndustrial Co. 


GASKETS, Rubber 
Gutta Percha & Rubber Mfg. Co., 
Canfield Rubber Co., 
GAUZE BRUSHES, Wire. 


15 Park Row, New York, 


GEARS (Speed Changing Units) 
Cleveland Worm & Gear © 


De Laval Steam Turbine Co., 


Foote Bros. Gear & Machine Co., 2 
Gears & Forgings, 


Perkins Machine & Gear Co., 


Mass 
Phila + ogy Gear Works, Richmond and Tioga Sts., 


Albaugh-Dover Mfg 
Cleveland Worm & Gear Co., C 
“Colburn Gear & Mfg 


Philadelphia Gear Works, Richmond and Tioga Sts., 


GEARS AND PINIONS, Composition 


Diamond State Fibre 


Gear & Machine Co 


See Westinghouse Elec 


See General Electric Co 
Westinghouse Electric & Mfg. Co., 
GEARS AND PINIONS, 
Earle Gear & Machine Co., 


East Pittsburgh, Pa. 


See Perkins Machine 


GEARS AND i tg" rante 
Chicago Rawhide Mfg. C 


Syracuse Rawhide Mfg. 

Western Rawhide & Belting Co., 

GENERATORS. Electroplating. 
UL 


GLASS CANDLES. 
GLASS LETTERS. See Letters, 
GLASS for Electrical Purposes 
Corning Glass Wks., i . X. 
. See Corning Glass Wks. 
GLASSWARE 
See Macheth-Evans Glass 
See Gleason-Tiebout Glass Co. 
See Consolidated Lamp & Glass Co 
See Gillinder Bros., Inc 
See Jeannette Shade & Novelty Co. 
See Corning Glass Co. 
See Consign’ Lamp & Glass Co. 


See McFaddin & Co., H. 
See Gleason-Tiebout Glass 


See Gleason-Tiehout Glass Co. 
See Gleason-Tiebout Glass 
14 
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Celestialite. See Gleason- a Glass Co 
Chesler & Sons Co., J., 45 Varick Ave., Brooklyn, N 
Clearcut. See iIvanhoe Division ot Miller Cu. 
Colcite. See Corning Glass Co. 
Consolidated Lamp & Glass Co., Coraopolis, Pa 
Cora. See Consolidated Lamp & Glass Co. 
Cora-Lites. See Consolidated Lamp & Glass Co. 
Corning Glass Co., Corning, N 
Cremax. See Macbeth- a. Glass Co. 
Crystal. See Phoenix Glass Co. 
Daylite. See Wells Glass Co. 
Decora. See Macbeth-Evans a — 
Delica-White. See Kopp Glass 
Druid. See Ivanhoe Division x ‘Miller Co. 
Eagle Mfg. Co., Wellsburg, W. ‘ 
Emeralite. See McFaddin, H. 
Equalite. See Bayley & Sons. 
Erskine Glass & Mfg. Co., Wellsburg, W. Va 
Federal Light & Lens Corp., Star City, W. Va. 
5 egaas * See Gleason-Tiebout Glass Co. 
mco. See Ivanhoe Division of Miller Co. 
Gillinder Bros., Inc., Port Jervis, N. Y. 
Gillinder & Sons, Inc., Philadelphia, Pa. 
Gleason-Tiebout Glass Co., 99 Commercial, Brooklyn, N. Y 
Gletieco. See Gleason-Tiebout Glass Co 
Havana. See Kopp Glass, Inc. 
Hocking Glass Co., Lancaster, O. 
Holophane Co., 342 Madison Ave., New York, N. Y 
Imperial Glass Co., Bellaire, O. 
Inland Glass Works, Chicago, III. 
Ivanhoe Division of Miller Co., Cleveland, Ohio 
Ivory. See Phoenix Glass Co. 
Ivre. See Ivanhoe Division of Miller Co. 
Jeannette Shade & Novelty Co., Jeannette, Pa 
Jefferson Glass Coe., Follansbee, W. Va 
Kauffeld Glass & Ceramic Co., Star City, W. Va 
King-Tutankhamen. See Macbeth-Evans Glass Co 
Kopp Glass, Inc., Swissvale, Pa. 
Lumina. See Hocking Glass Co. 
MacBeth-Evans Glass Co., Dept. G, Eastern Division, 
Charleroi, Pa. 
Magnolia. See Phoenix Glass Co. 
McFeddin & Co., H. G., 38 Warren, New York, N. ¥ 
Melilite. See Giflinder & Sons, Inc. 
Micro. See Gillinder & Sons, Inc. 
Miller Co., Meriden, Conn. 
Monax. See Macbeth-Evans Glass Co. 
Moonstone. See Jefferson Glass Co. 
N. B. G. See Gillinder & Sons, Inc. 
N. U. Glass. See Gillinder & Sons, Inc. 
Nebulite. See Gillinder & Sons, Inc. 
Nemalite. See Gillinder & Sons, Inc. 
Nitro-Glas. See Jefferson Glass Ce. 
Nuart. See Imperial Glass Co. 
Nulite. See Consolidated Lamp & Glass Co 
Nutralux. See Kopp Glass, Inc 
Opalux. See Gleason-Tiebout Glass Co. 
Opola. See Inland Glass Co 
Pastelle. See Consolidated Lamp & Glass Co 
Pearltone. See Inland Glass Co. 
Persian. See Gillinder & Sons, Inc. 
Phoenix Glass Co., 230 Fifth Ave., New York, N. Y 
Pilabrasgo. See Kopp Glass, Inc. 
Pittsburgh Cut Glass Co., Moneee, Pa. 
Plaut & Co., L., 432 E. 23rd, New York, N. Y 
Poly-Case. See Gleason-Tiebout Glass Co. 
Prestepal. See Gleason-Tiebout Glass Co. 
Quezal Glass Mfg. Co., Fresh Pond Rd. and Metropolita: 
Ave., Brooklyn, N. Y. 
Radiant. See Phoenix Glass Co. 
Regent. See Ivanhoe Division of Miller Co. 
Rezelle. See Ivanhoe Division of Miller Co. 
Rosedcra. See Consolidated Lamp & Glass Co. 
Shade-O-Tone. See Consolidated Lamp & Glass Co 
Snow-White. See Inland Glass Works. 
Soloman & Son, Inc., L., . — New York N. ¥ 
Star Glass Co., Star City, W. 
Sudan. See Ivanhoe Division ot ‘\itler Co. 
Thebian. See Macbeth-Evans Glass Co. 
Translux. See Kopp Glass, Inc. 
Trojan. See Ivanhoe Div. of Miller Co 
United Novelty Glass Mfg. o.. 121 Prince, New York, N. Y 
Utopia. See Kopp Glass, 
Velaria. See Ivanhoe Division of Miller Co 
Vineland Flint Glass Wks.. Vineland, N. J. 
Wells Glass Co., Kokomo, Ind. 
Williamsburg Flint Glass Co., 290 Broadway, New York 
Yural. See Ivanhoe Division of Miller Co 
Zanesville Mould Co., Zanesville. O 


GONGS, Unmounted Shells 

Bevin Bros. Mfg. Co., East Hampton, Conn 

Bridgeport Brass Co., 774 E. Main, Bridgeport, Cenn 

Chase Brass & Copper Co., Waterbury, Conn 

East Hampton Bell Co., East Hampton, Conn 

Gong Bell Mfg. a East Hampton, Conn. 

Hill Brass Co.. N., East Hampton, Conn 

Liberty Bell Nite “Co., Minerva, O. 

Reiter, G. C., Canton, O 

GRAPHITE BEARINGS. See Bearings, Otl-less 

oaie LEAKS. See Radio Circuit Components 
GRIDS, aun. See Units, Rods and Grids 

GRILL CLOTH. See Cloth, Untreated 

GROMME ETS See Eyelets 

GROUND LOCATORS. See Instruments, Pertable an 
Switchboard: also Testers, Coil. 

GROWLERS, Armature. See Testers. Coil 


HANDLES, Wood; For Switches or Sad Irons 

Allen, Chas. E., Pequabuck, Conn. 

American Ename’ Co., 20 Neville, Providence, R. I 

Bogert & Hopper, 225 Varick, New York, } = 

Estes & Son, E. B., 5844 Grand Central Terminal Bids 
New York, N. Y. 

Fitchburg Enamel Co., Fitchburg, Mass. 

Flanders Hardware (o., North Weare, N. H 

Fuller, J. J. Westfield, Mass. 

Narragansett Mach. Co., Pawtucket, R. T 

National Wood Process, New Bedford, Mass. 

Novelty Turning Co., Norway, Me. 

Ober Mfg. Co., Chagrin Falls, O 

Osborn Mfg. Co., 5401 Hamilton Ave., Cleveland, O 

Piqua Handle & Mfg. Co., Piqua, Ohio. 

Royal Enamel Co., Fitehburg, Mass. 

Schutz Bros., 152 Chambers, New York, N. Y. 

Stiles & Co., H. A., 174 Portland, Boston, Mase. 

Stratton Mfg. (Co., Stratton, Maine. 

Sun Enamel Wks., Leominster, Mass. 

HOLDERS, Brush. See Brushes. Commutator. 

gH WIRE METERS. See Instruments, Portable 4s! 


tehboerd. 
MP BREGNATING Comreunes, See Wax and Compound 
MPREGNATING, VACUUM. See Ovens, Industrial 
NCANDESCENT LAMP BULBS (Unfinished). See Bulb 


Glas 
NCANDESCENT LAMP FILAMENTS. See Filames’ 
Incandescent Lamp 
INDICATORS, Operation 
Operation and Cost Indicators for Manager's Office. 
Bristol Co., Waterbury, Conn. (Elapsed Time Recorde r 
Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia, P 
Production Meter Co., 1315 A Wabash Ave., Chicago. I! 
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Forty years AT THE TOP in moulding 





Y HE fact of a firm’s existence 

for forty years is not in it- 

self a recommendation; but 

when a moulding organization 

has been a leader for that many 

Aviston, years, that statement means 
something. 


SCRANTON has moulded 
itself into all industries in the past 
four decades, and served them in 
constantly improving production 


Y 


methods and moulding accuracy. 
A proof of this service is found 


in SCRANTON’S vast facilities, 


, —the largest and_ newest- 
equipped moulding plants in the 
Metropol ts: world. Successful experience 


with proven methods, plus mod- 
ern machinery and ideas, make 
| Co a sum total of satisfaction to all 
aeadlae users of SCRANTON mould- 


ing. From the moulds,—which 


SCRANTON 
MOULDS 


retained by us are 
always repaired, in- 











we make ourselves—to the fin- 
ished castings, a microscopic 
check is kept on uniformity, ac- 
curacy and finish. The result 
will justify the confidence of the 
keenest electrical manufacturing 
executive; the economies in pro- 
duction you desire from the use 
of plastics are to be found in 
SCRANTON moulding above 


all others. 


The materials we use are the 
ever-popular “BAKELITE”; 
and ‘“SPHENOLIC”’ and 
“LACANITE,” two moulding 
compounds for specific uses. Our 
engineering staff offers the op- 
portunity of consultation and 
advice on new problems; your 
specifications or blue prints will 
receive prompt and courteous 
attention. 








York, N.Y sured and renewed if 
necessary, without ad- 
ditional expense to 

New York ss the customer, unless 
otherwise agreed. 

eport., Cenn 4 

in 

i} 

11-less 

ents. Plants at SCRANTON, PA., and AUBURN, N. Y. 
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94 Electrical 
= ; Corning Glass Wks, Corning, N. Y. (Flashlight and Signal. 
INDUCTION aS. Bee a ee. Deknatel & Sons, J. A., Queens Village, N. Y. 
INSTRUM ENTS, Laboratory ‘Standard. See Instruments Gilligan Glass Products Co., ~— a. hon } a . 
Goerz American Optical Co., C. 317 34t ew Yor 
boratory Standard. ‘ , nines GLASS SPECIALTIES Jefferson Glass Co., Follansbee, W. Va. (Sign and Flash 
inet RU mEETS. Portable Testing. See Instruments, abi- light.) 
and Switehboard; also Instruments, Pocket. COLORED Kliegl Bros. Universal Stage Ltg. Co., 321 W. 50th 
New York, N. Y. (Condensing and Projector. ) 
INSTRUMENTS, Laboratory Standard Macbeth Evans Glass Co., Dept. G, Eastern Division 
Beck Bros., 3640 N. Second. Philadelphia, Pa, SIGNAL LENSES Charlerol, Pa. (Flashlight) Og 
iddle, James G., 12 rch, adelphia, Pa. North Lights Co., 30 W. th, New York, N. Y. 

_—. x. 27 Michigan Ave., Pasadena, Cal. (Oset) Popper rg gg Pi 147 Franklin, New oe Y - 
oscopes. . 5 Pyie National Co., 1334 N. Kostner Ave., cago, 4 
Cambridge Instrument Co 20 ian x. — Investigate Our Facilities Vicchestar Giane Protea Ce., oN. Water, Rochester, N. Y 

cago Apparatus Co. ve., Rodefer Gl Co., Bellaire, O. (Flashlight.) 
Eppley Laboratory, Newport, R. I. (Standard Cells.) QUALIT Y—SERVICES—PRICES aaa Gisee On Hartford City, Ind. (Sign.) 
Fahy. See Rubicon Co Stromberg-Carlson Telephone Mfg Co., 1050 Universi 
General Electric o. Snenoety E: z. Philedelohia, P Ave., Rochester, N. Y¥ 
ray Instrument Co y inson, adelphia, Pa 
Bitckok Elee’l Instrument — 10514 Dupont, Cleveland, O saat tries LETTERS, Sign 
aga ve e, James ‘ fetal. 
Jewell Elec. Instrument Co., 1650 Walnut, Chicage, m oan on” 113 W. 63rd, New York, N. Y 
Laon a Leads hen — 29 N. Water t., Rochester, a — eee Oo. _— Cooper Ave., Cleveland, O. (Brass 
an e etal. 
Kohlrat Leeds & Northrup Co. ieago Miniature Lamp Co., 652 W. Lake, Chicago, Ill. 
Leeds & Northrup. Co., 4901 Stenton Ave., Philadelphia, Ps = iteived Letters for” SEDs.) 
( : ‘ . radium. See Pioneer Corporation 
Se. oe Beers as & Ff ge IE Pg md Federal Elec. Co., 8700 S. State, Chicago, Ill. (Metal.) 
Rawson Elec’] Instrument Co., Cambridge, Mass. Rubber. See Rubber, Hard. omnes *. emp. sitio pe = 
Roller-Smith Co., 339 Broadway, New York, N. ¥ Sealing War. See Wax and Compounds. Kolux Glass “Salen "Ce.. Rebeme, tnd 
tubicon Co., 29 N. Sixth, Philadelphia Pa. (Wheatstone me. See Slate. Lu-Mi-Nus Signs. Inc., 2736 Wentworth Ave., Chicago. I! 
oe a Tubing See Tubing "Varnished Fabrics Manhattan Elecl. Supply Co., 17 Park Place, New York, 
eters sistance soxes, ormes Ss. . , . 7 , 
gomaten. erage itd “Northrup Co. , Varnish. See Paint and Varnish. ° RO al -_ bg 7A Chicago, 11) 
Strobatchy. See Radio Elec’! Wks. p Was. See Was ene Conpeunts. Ploneer Gonmssetian, 8308 Yale p99 Chicago. (Luminous.) 
Thompson-Levering Co.. $51 N. 67th St., Philadelphia, Ps INSULATING MACHINES, WIRE. See Wire Manufac- Pressed Prism Plate Glass Co.. Chicago, Ill. (Glass.) 
Unipivot. See Rawson Elee’l Inst. Co. turing Machines. . LIFTS, Armature 
YY eo — See Tubing, Varnished Fabric; 
eee cee ee SN ee ee 
estinghouse ectric owark. Ave. estnut St. rooklyn, N. 
Weston Hiec!. Instrument 53 "Frelinghuyien ave oe oe y age Akay I Duff Mtg, Co. Pittsburgh, Pa cambria Ste. Phi 
ewar ° i ~ ectric Service Supplies « Bte ambria Sts., ila 
INSULATION MIXERS delphia, Pa. 
realigning bb Pocket Baker Perkins Co., Saginaw, Mich. Peerless. See Electric Service a Co. 
Adore tg Co. 82 French, Pitteourgh, Pa Ridion Company, Frank. Boston, Mass 
Eclipse g Co., vel Elee'l any urgh, : INSULATION SHEARS. See Shears, Insulation. LININGS, Socket 
Elec’] Corp., 8 P. O. Sa., Springfield, Mase INSULATION STRAINING MACHINES. See Wire Manu- Remington Mfg. Co., 937 Barnum Ave., Bridgeport, Conn 


Eldredge 
Ideal Instrument Co., Penacook, N. 
1650 Walnut, ey 


Jewell Elec. Instrument Co., . 
Kellogg Ss teh & Supply Co. 1066 s, 
Lundquist Tool & Mfg. Co., Worcester, Mass. 
Milavolt. wo ro Mfg. Co. 

uffton, Ohio. 


x w. Y. 
ae Marquette Bidg., Detroit, Mie 
Co., Clyde, Ohio. 
Detroit, Mich. 
2831 Prospect 
F. rument Corp., 
Wigginton. See Square D Company. 
ankee. See Lundquist Tool “Mfg. Co. 
INSTRUMENTS, Portable and Switchboard 
This heading Bh vene ma all standard, portable and switca 
rd types, and testing instruments—ammeters 
— By ohmmeters, cable testers and fauit- 
iy "Als Instruments, Pocket; Also Instruments, Labe 
ratory Standard. 


ee Bros., 421 Sedgley Ave., zatintetghtn, Pa. 
Beede Instrument Co., Penacook, N 
Biddle, James G., 11 Arch, Philadel ia, Pa. 
“~~ - ent Co., Wayne and indrim Sts., Phils 
de 

Cambridge Instrument Co., Ossining, N. Y. 
Dongen Electric Mfg. Co., 2985 Franklin, Dane. Mich 
Eastern Specialty Co., 3551 N. Fifth, ladeiphia, Pa 
Electric Mfg. Co., 966 Mission, San . — Cal. 
Esterline-Angus Co., Speedway, Indianapolis, Ind. 
Fidelity Electric Co., Lancaster, Pa. 
Fisher Cable Test Sets. & N 
Fore Elecl. Mfg. Co., a? Wabads Ave., St. Louis, 
Freyn Engrg. Co., 310 8. Michigan Ave., Chicago, Ill. 
General Electric Co., Schenectady, N. 
Gray instrument Co., 64% . Johnson, Philadelphia, 
Ground-Ohmer. See Sticht & Co. 
Handy. See Weinberg & Co 
Hickok Elecl. Inst. Co., 10514 Dupont, Cleveland, O 
Hoyt Elecl. Inst. 857 Boylston, Boston, Mass 
1 T L. See Illinois Testing Laboratories. 
Jewell Elec. Instrument Co., 1650 Walnut, Chicago 

& Northrup Co., 4901 Stenton Ave., Philadelphis, 
ae. See Jewell Elecl. Co. 

D. C. N 

Mesger 
Metropolitan Devices 
Multi-Volt Trouble Finder. 
Nagel Elecl. .. W. 
Norton Elecl. Inst. Co., “81 Hilliard, Manchester, Conn 
Paneltest Meters. See Beede Instrument Co. 
Peerless Meters. See Thompson-Levering Co 
Pier Equipment Mfg. Co., Benton Harbor, Mich. 
Pin-Jack. See Weston Elec’! —— 
Price Hollister Co., Rockford, 
Radio Electric Works, 150 West, ‘22nd St., New York, ™. 
Rawson Elec. Cambridge, Mass. 
Roller- Ha Tg mag9 Y. 


Cleveland, Ohio 
Frelinghuysen Ave. 


Ave., 


Squa 
Sterling Mfg. Co., 
Inst: 582 


Eiecl. 


Pa 


1) 
Pa 


die. 
1250 ey 3 Ave., qtive 
Geo. 


a See. Weiford, 
Clair, Toledo, onie 


Y 


roadway, New York, N. 
Springfield, Ill. 

jemann . ee Co. 
Cleveland, 
ew York, 
Ave., 


Ave., Ohio. 
N. Y 


Sticht & Co., Row, 

Tanner wson St. and Nelson Long 
Island City, N. 

Test-A-Bat. ‘See Beede Instrument 

Thomspon-Levering Co., 351 N. 


Co. 
+” Philadelphia, Pa. 


H. 
Two-in-One. Herman 
United States Gauge Co., 44 Beaver, 
Utility. See Esterline-Ancus Co 
Westinghouse Electric & Mfg. Co., Newark 
Weston mes. , ren Corp., 582 5..z.t.. Ave., 


- 


H. 
New York, N. Y. 


INSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 
Canopy. See Insulators, Canopy. 
Cloth. See Cloth & Paper. 
Composition. See Molded Insulation 
Compound. See Wax and Comp. 


Fibre. See Fibre. 
Lava. See , Resistance Coil. 
Marble. See Slate . 
fea. See 
Molded. 
Paint. 
Paper. 
Phenol 


Mica. 
See Molded Insulation. 


See Paint and Varnish. 
See Cloth and Paper Insulating 
ic. See bre, Also 


Phenol 
16 


Molded Insulation. 


facturing Machines. 


a tae TESTERS. See Instruments, Laboratory 
INSULATORS, Canopy 

Diamond State Fibre Co., Bridgeport, Pa. 

Generai Electric Co., Schenectady, a 

Knu See Stanley, Arthur F. 

Macallen Co., Boston 27, Mass. 

Stanley, Arthur F. 150 Varick, New York, N. Y. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


IRON CASTINGS. See Castings, Gray Iron. 
IRONS, Soldering. See Soldering Irons. 
JACKS, Armature. See Lifts. Armature. 
JACKS, Radle. See Badio Receiver Parts. 


JARS, Battery, Glass 


For Composition 7-. See Molded Insulation; also Rubber. 


Corning Glass Co., Corning, N. 
Cumberland Glass Mfg. Co., Bridgeton, N. J. 
Gaynor Glass Works, Salem, N. J. 


Gillinder & Sons, Inc., Philadelphia, Pa. 
Hazel-Atlas Glass Co., Wheeling, baie 


Macbeth-Evans Glass Co., Dept. “Eastern Division, 
Charleroi, Pa. 
Rodefer Glass Co., Bellaire, O. 


Sneath Glass Co., Hartford City, Ind. 
United States Glass Co., 9th & Bingham, Pittsburgh, Pa. 


JEWELS, Instrument Bearing 
Bird, Richard H., ae we Mass. 
Deknatel & Sons, J. A., Queens Village, 


SF. 
Eastern Spcelalty * 8551 N. Fifth, Philadelphia, Pa. 
Fisher, Thom ., Penacook 1: & 
Gatti, Inc., Aurele M., Liberty St. & Fairmount Ave.. 
Trenton. N. J 


Moser Jewel Co., Perth Amboy, N. J. 
Mildrum Jewel Co., East Berlin, Conn. 
Sapphire Products Co., 51 Chambers, New York, 
Wennstrom’s Sons Co., John, Suffern, N. Y. 
Worley Jewel Co., John, Waltham, Mass. 
Universal. See Oefinger, J. L. 


JOINTS, Fixture Insulating 
Appleton Elec. Co., 1703 Wellington Ave., Chicago, Il. 


N. ¥ 


Macallen Co., Boston 27, Ma 
Sandow Tool Co., 144 0 Broadway. New York, N. Y. 
Sprecher Mfg. > P. W., 3220 North Ave., Milwaukee. 
White Co., O. 15 Hermon, Worcester, Mass. 
Wittenberg Bros., 60 ee Newark, N. J. 
LABORATORY (Laboratories. 

Ovens. See Ovens, Industrie! & Laboratory. 

Rheostats. See ats. 

Testing. See Testing. 


LABORATORY STANDARD INSTRUMENTS. See Instru- 
ments, Laboratory Standard. 

> ARMATURE. See Paint, Varnish and Lacquer. 
See Paint, Varnish and Lacquer. 

LAMINATIONS. See Discs, Armature. 

LAMP BASES. See Bases, Reading Lamp. 

LAMP BULBS (Unfinished). See Bulbs, Glass. 

LAMP FILAMENTS. See Filaments, Incandescent Lamp. 

— LEAD-IN WELDS. See Filaments, Incandescent 


Pp. 
LAMP TESTING PHOTOMETERS. See Photometers, Lamp 
Testing. 


LATHES 

(Special for use in Motor Repsiring and Motor Mfg.— 

Test Bench Lathes). 

Ajax Electric Co., Kalamazoo, Michigan. 
Allen Electric & Equipment .. Kalamazoo, M , 
Cincinnati Lathe & Tool Co., 3207 Disney (Oakley) Cin- 
cinnati, Ohio. 

obart Bros. Company, Troy, Ohio. (Test Bench). 
Weidenhoff, Joseph, 4352 W. Roosevelt Rd., Chicago, Ill. 


LAVA. See Cores, Resistance Coil. 

ae WELDS, Lamp. See Filaments, Incandescent 
amp. 

LEADS, FLEXIBLE (Commutator Brush). See Brushes, 
Sommutator. 


LENSES 
Sign Letter, 
Also glass caps 


Flashlight, Projector and Reflector Lenses 

jewels and bezels for all electrical devices 
See also Jewels, Instrument Bearing. 

jausch & Lomb Optical Co., 635 St. <a Rochester, N. Y. 
(onnens - Projection Lenses 

B. . Corp. 


of America, Atlantic Bidg.., Philedelphia, Pa. 
17 





LOCK WASHERS. See Washers, Lock. 

LOOP WINDERS & SPREADERS. See Winding Machines, 
Armature & Field Coil. 

LOUD SPEAKER DIAPHRAGMS MATERIAL. 
Untreated; also Parchment Paper. 


LOUD SPEAKERS 
Manufacturers Units and Electric Pick-ups for Portable 
and Built-in Types. 

—— Reproducer Corp,, 55 W. 42nd, New York, N. Y 
R. C. See American Reproducer Corp. 

yey See Woolf, J. & L. 

Balsa Wood Reproducer ‘ons. sot “Madison Ave., New York. 

Borkman Radio Corp., 152 E. Seventh, S. Salt Lake City, 


Utah. 
Brielle. See Penn Mfg. Co. 
Brooklyn Metal Stamping Corp., 720 Atlantic Ave., Brook- 
lyn, Y. (Electric up.) 
Cannonball. See Cannon & Miller Co. 
Cannon & Miller Co., Springwater, N. Y 
Chelten Electrie Co., 9 Stenton Ave., 
Conamic. See Operadio Mfg. Co. 
Decatur Mfg. Co., 45 Harman 8t., 
Dreher & Son, Chas., 157 Spring, New York, 
Dymac. See Electrical Products Mfg. Co. 
Electrical Products Mfg. Co., Providence, R. I. 
Electrical rch La 2500 Cottage Grove 
Chicago, Ili. (Units.) 
Empire United Hat Block Co., 312 E. 22nd, New_York 
Engineers Service Co., 25 Church, New York, N. Y. (Kit.) 
Ensco. See Engineers Service Co. 
Fenco Cone Co., M » New York, N. Y. (Kit.) 
Fergus Co., 235 Elizabeth Ave., Newark, N. J. 
Globe Technolian Corp., Reading, Mass. 
G. R. P. See Penn 


Grutal Speaker Co., 609 E. Walnut, Des Moines, Iowa 
Jensen Radio Mfg. Co., 338 N. Kedzie Ave., Chicago, Il} 
Lata alsa. See Balsa Wood Reproducer Corp. 
Magnavox Co. Oakland, Cal. ‘Also Units. 
Markone Radio Mfg. Co., 303 Devoe, Brooklyn, N. Y. 


Horn.) 
191 Joralemon, Brooklyn, N. Y. 
Radi 


Miles Mfg. Co., 
Minuet. ° . 

219 W. Chicago Ave., Chicago, 
See Fergus Co. ™ 


See Cloth, 


; Philadelphia, Pa 
Brooklyn, N. Y. 
N. Y. 


Ave., 


om pson 
Molded Wood Products. Mi. 
Mozart-Radioceive. 
Newcombe-Hawley, Inc., St. Charles, 
Newton Elec’] Mfg. Co., Newton, Mass 
est New York, N. J. 
St. Charles, Ill. 


Mfg. Corp., 
See United Radio Corp. 


Operadio Mfg. Co., 
Peerless. 
1 Mercer, New York, N. z., 
hila- 


Penn Mfg. Co., 


Chicago, 
N 


Ill 
Y 


Ave., 


— Storage Battery Co., Ontario & C Sts., 
celphia 

Phileo. See *Philadelphia Storage Battery Co. 

Platter Cabinet Co., North Vernon, Ind. 

Powerola. See Temple Corp. 

Puropower. See Platter Cabinet Co. 

Quam Radio Corp., 9703 Cottage Grove Ave., 

Racon Elec. Co., 18 Washington Place. New York, 
(Horn only.) 

Radio Cabinet Co., 2118 Gale, Jee. Ind. 

Red Lion Cabinet .» Red Pa. 

Stromberg-Carlson Tel. Mfg. a. 1060 University 
Rochester, N. Y. 

Swoboda Co., Maritime Bldg., Seattle, Wash. 

Temple Corp., 1925 Western Ave., Chicago, Ill 

Thompson Radio Co., 25 Chureh, New ick, N. Y. - 

Ultratone Mfg. Co., 1046 W. Van Buren, Chicago, ! 

United Radio Corp., 25 Leighton Ave., Rochester, N. Y 

Universal. High Pw Telephone Co., Carleton Ave. and 
Eddy, Seattle, Wash. 

Utah —_ Re Co., 1615 S. Michigan Ave., Chicago 
Til. Also Piano Unit.) : 

Victor Radio Corp., 4321 N. Western Ave., Chicago, !!!. 

Wonderphone. See Universal High-Power Telephone 2 

Woolf J. W. & W. L., 227 Fulton. New York, N. Y 

Zisch Engineering Corp., Newark, N. 

LUGS, Copper 


Anderson Mfg. Co., Albert & J. M., 289 A St., Boston 

Mass. 

Dante Elecl. Mfg. Co., Bantam, Conn. 

French Mfg. Co., Wat 

General Electric Co., ‘Schenectady. a 

Sherman a ms o’ Creek, ich 

Wolverine cet Ave., Detroit, Mich 

LUMINOUS SPECIALTIES one 
Luminous Compound ............. See C 
Pendants (BUIGS) .ccccccccccsccce See P 
ee See S 

Acornlite Studios, 675 72nd. Brooklyn, N. Y..... 
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February, 1929 


In these mighty workshops of Gen- 
eral Electric, millions of pieces of 
Textolite molded have been pro- 
duced. And production to-day is 
greater than ever before. 


Here is a supply available for dec- 
ades; a responsible, comprehensive 
organization; a reliable source of 
highest-grade materials. 


Electrical Manufacturing 


A dependable, permanent 
source of supply 





These plants are backed by the 
great resources of General Electric; 
by the famed research laboratories; 
and by unexcelled facilities for 
service. 


For complete satisfaction in the 
use of custom-molded parts, specify 


G-E Textolite molded. 


Pittsfield Works 


CPx : 
a (96) extolite Molded i 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN PRINCIPAL CITIES 














96 


Electrical 





BAKELITE MOULDERS 





Insulator Company 





IRVINGTON, NEWARK, NEW JERSEY 








LUMINOUS SPECIALTIES—Continued 

Arrow Electric Div. of Arrow-Hart & Hegeman 
Elec. Co., Hartford, Com... ..ccccsccccsccsccscees s 

Bryant Electric Co., Bridgeport, Conn 

Connecticut Elee. Mfg. Co., Bridgeport, Conn...... g 

Cutler-Hammer, Inc 1288 St. Paul Ave., Milwaukee, Wi 

Eagelite. See Eagle Elec. Mfg. Co 

Eagle Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y.. 

General Electric Co., Section W-232 Merchandise 
Dept., Bridgeport, Com. cccccoseccccccccsveceses 

Glow Lite. See Rodale Mfg. Co. 

Glow Tip. See Arrow Electric Co. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman — 
Electric Co., Hartford, Conn.......... ee we x 

Hubbell. Inc., Harvey, Bridgeport, Conn..........-- -- P 

Luma & Luma Lite. See Radium Dial Co. 

Radieye. See General Electric Co 

Radium Das Ce. ag Forbes, 5 ~wpgmee ee es 

Reynolds Spring ackson, ; 

Rodale Mfg. Co., 200 Hu dgon. New ee BE Mivcssee ce © 

Seelite. See T. C. Smith & Co. 

Smith & Co., T. C., 3915 Powelton Ave., Philadelphia .. P 

Spot O Life. See Hart & Hegeman Mfg. Co. 

Undark. See United States Radium Corp. 

Onis States Radium Corp., 535 Pearl, New 


York, N. 
MACHINE SCREWS. See Screws, Machine. 
= SCREW PRODUCTS. See Screw Machine Prod- 


MACHINES 
Armature Banding. See Banding Machines, Armature 
Armature Notching. See —e a Armature 
Balancing. See Balancers, Armati 
Banding. See Banding Machines, armature. 
Cable Armoring. See Wire Manufacturing ‘Machines 
Coil Shaping. See Shaping Machines, 
Coil Taping. See Taping Machines, —_ 
Coil Winding. See Winding Machine: 
Commutator Slotting. See Mica Undercutters. 
Engraving. See Engraving Machines. 
Incandescent Lamp Making. See Machines, Lamp Making 
Molded Insulation. See Presses. Molded Insulation. 
Perforating. See Perforating Machines. 
Porcelain Molding. See Presses, Porcelain Molding 
Radio Tube. See Machines, Lamp Making. 
Shaping. See Shaping Machines, Coil. 
Slotting. See Mica Undercutters. 
Soldering. See os Machines, Commutater. 
Spring Making. See Spring Making Machines. 
Taping. See Taping Machines, Coil. 
Tension. See Tension Machines, Band Wire. 
Winding. See Winding Machines. 
Wire, Armoring. See Wire Manufacturing Machines. 
Wire Drawing. See Wire Drawing Machinery. 
Wire Insulator. See Wire Manufacturing Machines. 
Wire Measuring. See Wire Manufacturing Maehines. 
Wire Tension. See Tension Machines, Band Wire 
Wire Wrapping. See Wire Wrapping Machines. 


MACHINES, Lamp king 
For Making Incandescent ps and Vacuum 

Arrow ene Co., 527 Hackensack Plank Rd., ae” ‘City. 
N. 

ninniies: R., 12 Farnham (Roxbury), Boston, Mass 
hia Ry AY re 

Dwyer Machine 

Eisler Engineering Co., 770 8. 13th, Newark, N. J. 

General Engineering & Supply Co., 160 5th Ave., New York, 
N. Y. Filament Winder. 

Gesco. See General Engineering & Supply Co. 

Sleeper & Hartley, Inc., Worcester, Mass. 

York Elec. & Machine Co., 30 Penn, York, Pa. 

MACHINES, Spring Making. See Spring Making Machines 

MACHINES, WIRE MANUFACTURING. See Wire Manu- 
facturing Machines. 

ener one a —~ ‘= ~~"eeee 

MAGN See Steel, Magne 

MAGNET TESTERS. See ~~ Portable and Switer- 
board; also Instruments, Poe! 

MAGNET bt | MACHINES. on Enameling Machines 
for Magnet 

MAGNETIC cHUGKS. See Chucks, Magnetic. 

MAGNETIC CLUTCHES. See Clutches, Magnetic 

MAGNETOMETERS. See Instruments, Pocket. 


MAGNETS, Permanent i 

Bulleas Co., D. K., Pottstown, 

Ind. Steel Products Co., 4545 S. Western Blvd., Chica, 

Rogers Drop Forging Co.. Worcester, ass. 

Stromberg-Carlson Tel. Mfg. Co., Rochester, N. Y. 

Sticht & Co., H. H., 13 Park Row, New 

Thomas & Skinner Steel Products Co., “1102 E. 23rd, In- 
dianapolis, Ind. 


MALLETS, Raw Hide 

Chicago Rawhide Mfg. Co., 1313 Elston 4m Chicago, Ill. 
Crude Pelt. See Chicago Rawhide Mfg. Co. 

Holbrook Raw Hide Mfg. Co., 748 N. Main, Providence, R. I. 
MANGANESE, Battery. See Chemicals, Battery 
MEASURING INSTRUMENTS. See Instruments. 
METAL CUTTING OUTFITS. See Welding and Cutting 
MECHANICAL RUBBER GOODS. See Rubber Mechanical 


Goods 
ve 





e MICA e 


We cut, punch or split mica to any specifica- 

tion. also furnish Raw Micain all sizes and 

qualities. Quotations cheerfully given. 
COLONTAL MICA COMPANY 

128 Tth Street Jersey City, N. J. 











“Quality that Qualifies’ | 


We are Custom Moulders of 


Bakelite and 


Durez Parts 


Gwasd 
NORTON LABORATORIES, Inc., 
1025 Mill St., Lockport, N. Y. 





ERS. See Instruments, Laboratory Standaro 
RY SWITCHES. See Switches, Mercury. 
ERS (Compound). See Cleemeen. Metal. 


'SHING. See Plating & Finishing. 
KING OUTFITS. See Engraving Machines 
HADES. m3 Shades, Metallic. 


ETERS. § 
ICA SHADES. See manades, Mica. 

ICA TAPE. See Tape, Mica. 

ICA UNDERCUTTERS. See Slotting Machines & Tools 
Commutator. 


MICA 

Asheville Micx Co., Biltmore, N. C. 

Asco. See Schoonmaker Insulation Co. 

Brand & Co., William, 268 Fourth Ave., New York, N. Y 
Chicago Mica Co., 345 Campbell, Valparaiso, Ind 

Colonial Mica Co., 136 Seventh, Jersey City, N. J. 
Fillion., S. O., 68 ‘Murray, New York, N. Y. 

Ford Radio & Mica Corp., 113 Bleecker, New York, N. Y. 
Gerdau Co.. Otto, 14 Lispenard, New York, + A 

Hirsch Mica Co. 1087 tg pa Ave., Brooklyn, i Te s 
Huse-Liberty Mica Co., 73 Long Wharf, Boston, Mass. 
International Mica Co., 3860 Brandywine, Philadelphia, Ps 
Kant Krack. See Huse Liberty Mica Co. 

Keene Mica Co., Keene, N. 

Macallen Co Boston 27, Mass. 

Micabond. See 1 Mica Co 

Mica Insulator Co., Varick. New York, a, Y. 

Mica Mfg. Co., 135 amy Brooklyn, N. Y. 


Micanite. See Mica Insulator Co. 
Mica Products Mfg. Co., 54 Greene, New York, N. Y 
Minerals & Ins ulation Co., 54 Greene St., New York. N. Y 


Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 

Miralite. See Mitchell-Rand Mfg. Co 

Munsell & Co., Eugene, Variek, New York, N. Y. 

Nemco. See New England Mica Co 

New England Mica Co., Waltham, Mass. 

New England Minerals, Inc., 85 Devonshire, Boston, Mase 

New York Mica & Mfg. Co., Auburn, N. 

Peerless. See New England Mica Co. 

Prestonite. See Robt. K. Preston Mica Co 

Preston Mica Co., Robt. K., 957 Monadnock BIk., Chicago 
(Ground Mica. 

Red Streak. See Huse Liberty Mica Co. 

Rogers-Pyatt Shellac Co., 81 Water St., New York. (Imp) 

Schoonmaker i. rane ce. a Ths 34 University Place. 
New York, N. 

Storrs Mica Ce., a Perk Place, ar: York, N. Y. 

Tar Heel Mica Co.. Plumtree, N. 

Watson Bros., 170 Purchase, Boston, .— 

MINIATURE SWITCHBOARD SYSTEMS. See Instruments, 
Portable and Switchboard. 


MIXERS, INSULATION. See Insulation Mixers 


w/OLDED 
Presses. See Presses, Molded Insulation. 
Radio Parts. See Radio Molded Parts. 
Shades. See Molded Insulation. 


MOLDED INSULATION 

Aico. See American Insulator Corp. 

Allen & Hills, Inc., Auburn, , 4 

American Insulator Corp., New Freedom, Pa. 

American Machine & Foundry Co., 5520 Second Ave., 
Brooklyn, N. Y. 

Amerine. See American Insulator "th 

Anderson Mfg. Co., Albert & J. 289 A, Boston, Mass. 

Asbestos Shingle Slate & Shentiving Co., Ambler, Pa. (Cold.) 

Auburn Button Wks., Auburn, N. 

Bakelite Corp., 247 Park Ave., New York, N. Y. 

Bay State Moulding Co., 1197 Dorchester Ave., Bost 

Belden Mfg. Co., 2310B 8S. Western Ave., Chicago, i 

Beldenmold. See Belden Mfg. Co. 

Bell Mfg. Co., 11 Elkins, Boston, Mass. Radio Parts. 

Boonton Molding Co., Boonton, N. J. 

Boonton Rubber Mfg. Co., 223 Fanny Rd., Boonton, N. 

Brelite Moulding Corp., 109 Hudson, Jersey City, nN J. 
(Wood Composition.) 

Celoron Co., Bridgeport, Pa. 

Cetelite. See Connecticut Molded Products Corp. 

Cetec. See ——— Molded Products Corp. 

Cepes. See Connecticut Molded Products Corp. 

Celtrock. See Colt’s ep etent Firearms Mfg. Co. 

Charmond Elec. Corp., 30 Church, New York, N. Y. 

Chicago Molded Products Co., 2149 Walnut, Chicago, Ill. 

aestenett Molding Co., 2037 Florence Ave., Cincinnati, 0. 

Colasta Co., Hoosick Falls, N. 

Colt’s Patent Fire Arms Mfe. Co., Hartford, Conn. 

Compo-Site, Inc., 207 Astor, Newark, N. J. 

Condensite. See Bakelite Corp 

Connecticut Elec. Mfg. Co., Bridgeport, Conn. 

Connecticut Molded Products Corp., Meriden, Conn. (Cold.) 

Cutler-Hammer, Inc., 1288 St. Paul Ave.. Milwaukee. 

Dayton Insulating Moiding Co., 434 E. First, Dayton, Ohie 

Diemoulding Prod“ction Co., Canastota, N. Y. 

Dimes. See Dayton Insulating Moulding Co. 

Durez. See General Plastics, Inc. 

Electrose. See Insulation Mfg. Co. 

Erinoid Co.. Park Row Bldg.. New York, N. Y. 

Evercool. See Bakelite Corp. 

io Insulation Co., 4628 Spring Grove Ave., Cincin- 
nati. O. 

Garfield Mfg. Co., Garfield, N. J. Composition. (Cold.) 
eneral Flectric Co., Schenectady, N. Y 

General Moulded Composition Co 212 Market, Lynn, Mass 

General Plastics, Inc., 17 Walck Rd., N. Tonawanda, N. Y 

Gummor. See Garfield Mfg. Co. 

Hahn Mfg. Co., Harry W., 623 S. San Pedro, Los An- 
geles, Cal. 

Herculite See Colosta Co 

Huetter-Premier Machine Co., 
troit. Mich. 


7215 Livernois Ave., De- 


Hi-Heet. See Insulation Mfg. Co. 
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We can help you on 


MOLDING in 
BAKELITE— 


RECTO | 


MFG. CO. | 
23 W. 3rd St. | 
Cincinnati 


Ohio 


Our molding is super- 
vised by an electrical 
engineer, and your 
specifications and spe- 
cial problems will have 
our closest attention. 








imperial Molded Products Co., 2925 W. Harrison, Chicago 

{mproco. See Insulation Products Co. 

Inda. See American Machine & Foundry Co. 

insulation iy Co., New York Ave. and Herkimer 8. 
r 


ya. NW. Y. 
Insulation Products Co., 404 Richland, Pittsburgh, Pa. 
insuline Corp. of America, 78 Cortlandt, New York, N. Y. 
International Insulating Corp., “Iyria 
Johnson Molding & Tool Co., Woruceth, Mass 
Karolith Corp., 189 13th, Long Island City, N. ¥. (Casein 
plastics. ) 
Kellite. See Kellogg Switchboard & Supply Co. 
Kellogg — & Supply Co., 1066 W. Adams, Chi- 
cago, 
a Oe ee Co., 2373% Coventry Rd. (Lakewood), 
Klagges, Chas., 128 147th, Ozone Park, N. Y. 
Kuhn & oa Machine & Tool Co., 502 Prospect Ave., 
Trenton, N. 
Kurz-Kasch a “Dayton, oO. 
Lacanite. See Scranton — Co. 
Macallen Co., Boston, 27, 
Molding Co., Little Falls, N. J. 
Makalot. See Johnson Molding & “ool Co 
Manchester Mfg. Co., Manchester Depot, Vt. 
Megohom. See Waterbury Button Co. 
Micarta Fabricators, Inc., 309 Cana), New York, N. Y. 
Micarta. See Westinghouse Elec. & Mfg. Co. 
Modern ee Products Co., Blount and Elm Sts., Provi- 


dence, R. 
New ed Products Co., 232 Greenwich, New York, N. Y. 
483 Delaware Ave., 


oe Insul-Bake Specialty Co., 

a 

Nixon Nitration’ Works, Nixon, N. J. 

Nixonoid. See Nixon Nitration Works. 

Noark. See Colt’s Patent Fire Arms Mfg. Co. 

Norloe. See Norton Laboratories, Inc. 

Northern Industrial Chemical Co., 11 Elkin, South Boston. 

Norton Laboratories, Inc.. ef Min, Lockport, N. Y. 

Panelyte Co., Enterprise ron, N, J. 

Paramix. See Splitdorf Radio Corp. 

Paratherm. See Scranton Button Co. 

Phenolic. See Scranton Button Co. 

Pruven Compositios Products Corp., Mi'ford, Conn 

Pruvenite. See Pruven Composition Pruducts Co. 

Pyrolax. See sk mM Mfg. Co. 

Recto Mfg. Co., 23 W. Cincinnati, O. 

Redmonol. See Bakelite “aie 

Rexlite. See Northern Industrial Chemical Co. 

Reynolds Spring Co., Jackson, Mich. 

Reynoldite. See Reynolds Spring Co. 

Reynomold. See Reynolds Spring Co. 

Richardson Co., Lockland, Cincinnati, O 

Ridgelite. See Ridgley Trimmer Co. 

Ridgley Trimmer Co., Springfield, O. 

Schneider Bros., Inc., 304 N. Sheldon Ave., Chicago. 

Scranton Button Co., "Scranton, Pa. 

Shaw Insulator Co., Irvington, Newark, J. 

Siemon Co., State and Dewey, Bridgenort, Conn. 

Specialty Insulation Mfg. Co., Hoosick Falls, N. Y. 

Star Insulate. Insulation Mfg. Co. 

Starite. See Insulation Mfg. 

Stokes & Smith Co., Summerdale Ave. near Rooseve't, Blvd., 
Philadelphia, Pa. 

Synthane Corp., Oaks, Pa. 

Textolite. See Genera! Elec. Co. 

Thermoplax. See Cutler-Hammer Mfg. Co. 

Tegit. See Garfield Mfg. Co. 

Union Insulating Co., Parkersbure, WwW. Va. 

Mh pee mee See Colt’s Patent Fire Arms Mfg. Co. 
Vulcanized Rubber Co., 251 Fourth ~*~ * on "York, N. Y¥ 
Yaterbury Button Co., Waterbu i. Os 

Watertown Mfc. Co., Watertown, onn. 

Westinghouse Elec. & Mfg. Co.. East ¥i’tsburgh, Pa 

MOLYBDENUM 

Elkon, Ine. (Div. of P. R. Mallory Co.), 350 Madjson Ave. 
New York, N. Y. 

Lohfeld & Co., J. L., 53 Park Place., New York, N. ¥, 

Palatine Industrial Co.. 111 Fifth Ave. . New Yori, N. 

Radiotherma, Inc., 45 F 17th. New York, N 

Sirian Wire Co., 255 Sherman Ave., Newark, v. J. 


MONEL METAL 
International Nickel Co., 67 Wall, New York, N. Y. 


MOTOR CONTROLLERS. fuse Controllers, Motor. 

MOTOR PLATFORM BASE See Bases, Motor Platform 

MOTOR STARTERS. See a, Motor; Switches, 
mote Control; Switches, Motor Starting; Safety: Switens 
Snap (Heavy Duty). 


MOTORS 
Alternating Current ..............- See 8 
MEE HEED soccvavacccoesvecess See S 
S/O a eavnedaseessene See M 
Motors Fractional Hp. ............ See F 
_  ... rep istiarenieerpneiat See U 


Actodector. See Roth Bros. & Co. 

Advance Elec. Co., 4311 Maple Ave., St. Louis M F § . 
Allis-Chalmers Mfg. Co., Milwaukee, Wis..... M.. 8 
Allis Co., Louis, Milwaukee, WEB. cccccce . . 8 
American Elec. Motor Co., Cedarburg, Wis...... 
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GARFIELD MOLDED 
COMPOSITIONS 


Reduce Costs Strong WH2at Proof 


GARFIELD MANUFACTURING CO. 
Garfield, N. J” Established 1908 
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THE MATERIAL OF 





Electrical Manufacturing 


Fire Alarm Box and Bakelite Molded parts, manufactured by Harrington-Seaberg Corporation, Moline, III. 


Bakelite Materials adopted to improve product 


—‘but decreased the cost as well” 


FIRE alarm box must function 

perfectly when needed. Its in- 
tricate electrical mechanism requires 
insulation parts which are not affected 
by weather conditions of moisture, heat 
and cold. In the alarm box illustrated 
above, Bakelite Molded and Bakelite 
Laminated provide permanently de- 
pendable insulation for vital parts. 


Bakelite Molded point blocks, unlike 
the hard rubber ones formerly used, 
resist heat and also provide high me- 
chanical and dielectric strength. In 
addition to making a better block, 
Bakelite Molded effected a production 
saving of 66%. 


Coil spools of Bakelite Molded are 
stronger and less brittle than those of 
porcelain, and eliminate troubles due 
to cracking. In addition, Bakelite 
Molded also possesses the high insula- 


tion and non-warping properties de- 
manded for this part. In production, 
the necessity of cementing the coil on 
the metal core has been eliminated, and 
because of the uniformity of the spools 
a better coil is made in one-half the 
winding time. 


For the shunt block, Bakelite Lami- 
nated is used because it provides the 
insulation value required, and also is 
unaffected by moisture, time or service. 


Bakelite Engineering Service 
Intimate knowledge of thousands of 
varied applications of Bakelite Mate- 
rials combined with eighteen years’ 
experience in the development of phe- 
nol resinoids for electrical uses pro- 
vides a valuable background for the 
cooperation offered by our engineers 
and research laboratories. Write for 
Booklet 52M, “Bakelite Molded.” 


BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. Chicago Office, 635 West 22nd Street 


BAKELITE CORPORATION OF CANADA, 


LTW., 163 Dufferin Street, Toronto, Ont. 


BAKELITE 


NY 





REGISTERED x) U. 8. PAT. OFF. 





The registered Trade Mark and Symbol shown above may be used only on products made from materials 
manufactured by Bakelite Corporation Under the capital © B” is the numerical sign for infinity, or unlimited 


quantity It symbolizes the infinite number of present and future uses of Bakelite Corporation's products.” 






A THOUSAND USES 
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Switch start. See Lincoln orm Co. 
Triumph Elec. Corp., Carthage, O..........--. _ ae 
Union Elee. Motor Mfg. Co., Hancock: & ee” 
Sts., Philadelphia, Pa.......csseeesceeeeses MF ss. 
U. 8. Elee. Mfg. Co., 200 E. Slawson Ave., Los 
BNGONEB cc ccccccrcceccccescccsscesccscsesce 8. 
Valley hae Co., 4221 Forest Park Blvd., St. 8 ‘“ in 
INSULATING Wagner Ele. Carp. @ pspespsceunezcoassscease EE <* Lacquer Enamels—‘Krakles 
gn Corp., 640 lymouth e., St : 
VARNISH SON o.3 cox cance Conteh ace eebensocore {Fs U 
id = era Elec. Mfg. Co., Norfolk, Va..........-. as Os 
4 atson. See Allis Co., Louis. 
Electrical Insulating Welco Uniframe. See Wesche Elec. Co., B. A. rsh R EVO L i T E 
A h d —— Elec. > B. A., 1622 — Cincinnati M . . ; 
estinghouse ec. Mfg. Co., st ttsburg! ou 4 
Varnis es an Wehey-ew Elec. Co., Cineinnatt. o wanes M “ 8 : Quality finishes and helpful Service. 
‘isconsin Elec. Co., 35 16th, Racine, Wis.... .. a | 
Compounds Woods Mach. Co., 8. A., Boston...........++- MF8.. What can we do for You? 
Zobell Elec. Motor Co., Garwood, N. J......... uw..8.. 
IMPERVIOUS VARNISH CO. NAME PLATES | Waukegan Chemical Co. 
. ee also alcomania. “ey ” 
421 Wood St., Pittsburgh, Pa. American Name Plate Co., 117 Imlay, Brooklyn, N. Y. “Veluce That Endure 
Angell Embossing Co., 37 Barney-Smith Co., Dayten, O. North Chicago, III. 
Celoron Co., Bridgeport, Pa. 
MOTORS—Continued eg Se ue a hate ang 49 G Chi ml 
Crowe Name ate Mfg. Co., 17 race, cago, 
Apex Elec’l Mfg. Co., 1067 E. 152nd, Cleveland.. F 8 U Electro-Chemical Engraving Co., 52 Vanderbilt Ave., New pve na Pee, Se 9 Ed Row, New York, V P . 
Armor Elec. Mfg. Co., 1020 Holland, Erie, Pa. M .... .. ork, N. Y. 29 
Baldor Elec Co” 4352 Duncan poy oe. Rout MF 8 .. Stched Products Corp., 90 Tenth, Long Istand City, N. ¥. mS op eee Co., 432 Danforth Ave., Jersey P 
B-Line. — aoe Co.” . v oe a = 9 Oe. ‘Ave., Chi code 35 See Mitchell- -Rand Mfg. Co. ; 
Bodine Elec. Co., 2254 Ohio, Chicago.......... 8 . On, - : — 
Bogue Elec. Co., Chas. J... 132 King, New York M...... 2, gr Cimebes Vertes Co. 256 Comes, Colantes, OV -. -. 
3 -Brockmey S0., Norw - ions Inc., L. F., own, Pa. . 
DayON, Osesscctewccrectssccsesseseee M Fc... Premier Metal Biching Go., 14th & Van Alst Ave., Long Pugh .. iim: {Semoun & Co 
B Slee. Co. sland City, N i igton, 
Bt Bee Alls Cnn Louis. MF 8 0 Waterbury Button Co., Waterbury, Conn. am ior tt, oe ree y 
B & B Mig. Co., ¥i3 Lafayette, Toleda, O......F .... NICKEL Eclipse Paint & Mfg. Co., Cleveland, eo: ca 
entury Elec. Co., 1806 Pine, St. toate, -MFS8 American Mond Nickel < >. Century Bldg., Pittsburgh, Pa. E. B. See Mitchell-Rand Mfg. Co. 
Chandeysson Elec. Co., St. Louis, Mo........ M..8 Driver-Harris Co., J. Egyptian Lacquer Mfg. Co., 90 West, New York.. L 
a ne. Co., James, 600 E- ‘Boreman, anaes Nici ‘Co. “Er owall. New York, N. Y. Electric Lacquer. See Dolph Co., John C. 
eee sere seeersessessesesece mour ‘g. Seym: q Enamelac. bertson Chemical Co. 
ee Wks., 4732" 8t. enna Ave., s United States Nickel Co., New Brunswick, N. J. Ever-Brite Products Co., East Liverpool, O.. L 
tececcvescesessevescossecssecose Franche & Co., 440 Orleans, Chicago, Ill........... L 
Comet El ndian- NOTCHING MACHINES, —* , 
apolis, .— oe ee Bide. . Ferracute Machine Co., Bridgeton General Elec. Co., Section W-232, Merchandise 
Crocker-Wheeler Elee. Mfg. Co., Ampere, N. J. M.. 8 U NUT SETTING nthe tng Dept., Bridgeport, Conn. .......scccecsecsccess 
) 2 astics . 7 Jalek 
Cesteman Bios, Ce, Conmee H. B-a---5---- ME 8 -- Vim Mlectrlo Tool Ca, 169 Broadway, Now York, Wy. ee We Bcc tecesauicccessaccsesess ¥ 
Diehl Mfg. Co., Elizabeth, N. J........ cone F 8 OHMMETERS. See Istruments, Laboratory Standard; alse George Co., P. D., St. Louis, Mo..........seeess Vv 
Diverter Pole. See Rochester Elec. Product Co. ocean, Jaton en on nee FS See he Elec. te v P 
Domestic Electric Co., 7209 St. C cl = - oe 2 i -less. iden Co. Meweland, Oucccccvccccccsesesssece L 
nd, pyar Dard apes see parse tae de cbanen 8 v OSCILLOSCOPES. See Instruments. Laboratory Standard. H. B. * See Maas & Waldstein Co. 
Ralipes: ee Fidelity. Ble. C — OVENS, Industrial and Laboratory “esa. 3.  gnliers labia cenceenines a a 
Electric Machinery Co., Minneapolis, Minn.. M 8 Annealing, Temper Drawing, Mold Baking, Vuleanizing. Impervious Varnish Corp., 421 Wood, Pittsburgh. V P 
Electrie Products Co., 1725 Clarkstone Rd., Cleve- noe Drying, Conditioning, Enameling, Japanning. Insulaterite. See Ohmlac Paint & Refining Co. 
ORE geeaeelipe ARGS = Vacuum Impregnating. Insulvar. See Varflex Corp ; 
Electric Specialty Co., 221 South Stamford, Conn. MFstT —, Fdry. & Machine Co. 1543 Fillmore, Buffalo, Irvington Varnish & Insulator Co., Irvington, N. J. V P L 
Electro-Dynamic Co., Bayonne, N. J.......... es ie Remind De tg mm" Tee Vek Ave. ek NOS Kodalak. See Eastman Kodak Co. 
e - 1 ederick ‘ Ne tf) é » we o ave ° y 
Kimerson ‘lectric. Rite, Co... 2013 "Washington Crawford Oven Co., New Haven, Conn. (Coil Driers.) Lacquer & ‘Chemical Corp. 214-40th - 
Ewe ere 8s Uv 2 , Lacquer Chemical Corp., = —: me =_— 
Engberg’s Elec. & Meehi Works, St. Joseph Despatch Oven Co., 120 First Ave., N., Minneapolis, Minn NINES, Oe a oe ae 
thet eerie. eBipiriee a. Detroit Sheet Metal Wks.. 1341 E. Milwaukee Ave., De- Laqueroid. See Giidden “Co.” 
Fairbanks Morse & Co. 900 S. Wabash Ave Devine Mfg. Co., J. P., Buffalo, N.Y. Linolae. See Mica, Insulator Co 
‘ihimes ai 9 $e P Eberbach & Son Co., Ann Arbor, Mich. (Drying.) Lowe Bros. Co., 450 E. 3rd, Dayton VP. 
Fidelity Wee. Co.. ianestet, Pa..............MF 68 oe ontrol  apmnttnimeaiadingstrnedinn R Lucas & Co., John, 322 Race, Philadelphia, Pa.. V P 
pempenene Rn Le.. puree. Conn......... .- Py... Emerson Apparatus Co., Melrose, Mass. (Conditioning.) — - Le On. Se. 
—— eichsel. See Wagner Flec. Corp. Freas Thermo Elec. Co., 1206 Grove, Irvington, N. J. Maas & Waldstein, 438 Riverside Ave., Newark, 
_. ‘ag Mfg. Co., 3314 S. Broadway, St. Gehnrich Indirect Heat Oven Co., Long Island City, N. Y. J. ceccccccccvcccccccesccesenccecscecsecoee oe ce L 
i a ee eenemsnnges PF oc Bin General Electric Co., Schenectady, N. Y. MeDougall- — Co., Inc., Evans Water & Nor- 
—_— | ‘o.. Schenectady, N. Y 8 U_ Hayes, C. I., 129 Baker, Providence, R. I. ton, Buffalo, N. Y....+-s0seesceeeeeeceeeeee cess P 
a - + A. Cc. New Haven, C es O Heidbrink Co., 2633 Fourth Ave, S., Minneapelie, 3ine. Martindale Elec. Co., 1262 W. Fourth, Cleve- 
_ — “gg fg. Co., Racine, 8s U Hynes & Cox Elec. Corp., 406 N. Pearl, Albany, N. BRM, GD. cevcwecccecsacccsncessecsccesecsccese 
ne le _. an os oc reccecsecccecs H : Kenworthy, Chas. F. Bry Piedmont, Waterbury, pT Mawalac. See Maas & Waldstein. 
otto bel Bice. Os a mery. 3 5: Maehler Co. Paul, 2210 Lake, Chicago, Ill. Mecco. See Henry V. Walker Co. 
a ec. Motors Co., Howell, Mich...... M.. . Miho Co., 717 Sycamore, _Cineinnatt, Oo. a Insulator Co., 200 Varick St., New York.... V. 
eal Elec. & Mfg. Co., Mansfield, GREER S : re Radio Elec’l Wks., 150 2 . New York, N. Y I. C. See Mica Insulator Co. 
Imperial Electric Co., , Akron, Sa as Seah al aoe Soe Beas B ss Sargent & Co.. E. H., ane E. Superior, Chicago, II. Mitcheri- Rand Mfg. Co., 19 Vesey, New York, N. Y. V P 
Janette Mfg. Co., 556 W. Monroe, Chicago...... .. F 8 .. Sioux Battery & Mfg. Co., Sioux City, Ia (Battery.) Nepto Lac. See Lowe Bros. Co. 
Jantz & Leist Elec. Co., Cincinnati, O........ MF .... Snead & Co., Jersey City, N. J. Nikolas & Co., G. J., 1227 W. Van Buren, Chicago. .. L 
Jeanin Electric Co, Toledo, ee eee MFs8. Standard Elec. Stove Co., Toledo, Ohio. O’Brien Varnish Co., South Bend, Ind............ v L 
Kendrick & Davis Co., Lebanor. N. H.......... ye. Steiner & Co., B. E., 197 E. Kinney St., Newark, N. J. Ohmlac Refining Co., 140 S. Dearborn, Chicago, Ill... P 
Renepp — Co... ar Rl ae ——= - 8D Stokes Machine Co., F. J., 5826 Tabor Rd., Philadelphia, Opex. See Sherwin-Williams Co. 
° = . . Mallory >a. Ozite. See Standard Underground Cable Co. 
Port Chester, R. Ficccoccccccccccece os F 8 U_ Swartwout Co.. 18522 Euclid Ave., Cleveland, 0. P. & B. See Ruberoid Co. 
Leland Flee Co., Day Dn cecoscccecesecess os F 8 .. Thelco. See Freas Thermo Elec. Co. Pacoria Paint Co., 4th & Sedgeley Ave., Phila- 
L. E. See Leland Elec. Co Westinghouse Elec. & Mfg. Co., Mansfield, O. NR cette ee cs sea cneaeuens ve és L 
a ggg ag Pm ee iy paeedseneeso uM... BS. Young Bros. Co., 6500 Mack, Detroit, Mich. Pedigree. See George Co., P. D. 
“erence Flee. “Motor _ Mansdeld, 0 OXIDES, Battery. See Chemicals, Battery. Peninsular oP aint & eee &. Detroit, Mich... .. L 
4 y a eerless. ee Maas aldstein Co. 
wear a >. re NY ie dae a F PACKING Proxlin. See Acme White Lead & Color Wks. 
aminweS — g. Co., 32 Island, Wa . .. F Cooke Seal Ring, Dept. K, 46 N. Green St., Chicago, Ill. Pruett-Schaeffer Chemical Co., Taber, Pittsburgh... P L 
ee ee Co., Gladstone, Mich...... M .. Federal Metallic Packing Co., Wakefield, Mass. Reliable Leather Dressing Co., 43 Crescent, Long 
— “ General tecrte Co On. ceeeeeeeecces MF 8 Packtite. See Federal Metallic Packing Co. metand fity, IN rere a oaed soca HT y ‘ 
. ; epublic Varn e., 2 omas, Newark, N. J. 
seicheen Elec. & Mfg. Co.. Lake Linton, Min. ww 8 PAINT, Varnish, Lacquer KEY Robertson Chemical Co., 9805 Meech Ave., Cleve- 
= a ee Controlier  & _— Co Varnishes, Insulating ..........-- See V a ae. kdavensadoreseceeseedsaeues PE - 3 « 
vorfo ee Walter ec g. Co Painting, Dipping, Spraying, Vacuum Rockbestine. See Rockbestos Products Corp. 
North East Elec. Co., Rochester, N. Y............ Pas @ Impregnating. es ee Products Corp., New Haven, Conn..... Vv 
Northwestern Mfg. Co., 480 Clinton, Milwaukee M .... .. Paint, Insulating and Acid Proof. an P See Ruberoid Co. 
Ohio Elec. & enaoiee Co., 5905 Maurice Ava, ....... Lacauer, Metal Finishing ........§ L Schanmnniie Varnish Co., Schenectady, N. Y...... V P .. 
ot ee a ree ven we Acme White Lead & Color Wks., 8250 St peo Sherwin-Williams Co., "Cleveland, O........000- VPL 
A eg Marathon ed Mfg. Co. ¥ G6, TRE, Fe cic ea nn dn 6un cso nse ciseccseess «4 64 Sipe & Co., James B., Chamber of Commerce 
= _~ Rive. Ge.. 748 ge a. New York M..... Ajax. See Sherwin-Williams Co. Meee. MES (MR 7. tan ceteeusoakes avo L 
Pour Cub’ ‘Gilbert’ arket St., Warren,O.M F 8 UO = aAljaka. See Lacquer & Chemical Corp. Southwestern Faint & Varnish Co., 610 Broadway, 
Pow R-Full. a ees Ties, Oo. amerionn Dt ~Blectrien, 144. Hancock and Bodine, Kansas ot, RRR RE pee ey --. 
Long an DE, Te. Es. coasscabeapsseesesae .. .. Standard Flexible Comp. Co., Franklin Trust Bldg., 
ee eee nn a - American Lastite Co., 3166 Lincoln Ave., Chicago.... P L chr eg al nani dc nea naeealippapemi er eane vP 
ellance Flee. & Engrg. Co., 1042 Ivanh Antakwa Co., 1329 Mohawk, Chicago, Til........°.: P .. Standard Insulation Co., Rutherford, N. J...... ee 
pon ba erg. Co., Ivanhoe Rd., Arizona Lacquer Mfg. Co., 7 16th, Brooklyn, N. Y. L Standard Lacquer Co., 621 Broadway, New York, 
ecenee Pinas Ga. ee deca, Guan .. 8 .. Armlse. See Robertson Chemical Co. Mon TE. ctetna tbaslls<naNie oe Oana'e CREE WELA emp ROMmR e* L 
oes + ¢ Co. a Congress, Chicago .. F 8 . Arolac. See Arizona Lacquer Mfg. Co. Standard Underground Cable Co., Div. of General 
= , a, aa tt Inc., Springfield, O........ MF 8 U_Art-Craft. See Southwestern Paint & Varnish Co. Cable Corp., Pittsburgh, Pa............ssseee o> P 
Rinahend en Waid: Chicago, Mh. we ee eeeeeeees M 8 .. Atlantic Chemical Co., Coit, N. J......... L Standard Varnish Wks., 443 4th Ave., New York. V P L 
Se eae “See - ine & — Co. Atom Chemical o., 96 E. 10th, New York, N. Y..-..- L Sterling Varnish Co., Haysville, Pa.........++. , Ee 
. Mee ae ‘o., Miller St. & N. J. R. R. Bakelite Corp., t47 Park Ave., New York, Yi: 2.2: L  Toch Bros., 443 4th Ave., New York............ PL 
8 ting Ele i N. Ji. seee ee seeeeeeesveeeses 8. Zenolite Varnish Co., Pittsburgh........:-eeees woe sé. Truscon Laboratories, Canift & Grand Trunk Ralil- 
a ~~. fotors. Ine., Telegraph Rd. and Berry Broe., Leib & Wight, : ae Bi ccscs T “3% a Fe eer re 
~. —_— _— ‘ie Angeles. ee M 8. Billings-Chapin Co., 1163 E. 40th, Cleveland, a 2098. See Mitchell-Rand Mfg. Co. 
Hontie t Co. 15 ‘ amton cashiers 8 U_ Biwax Corp., 208 S. La Salle, Chicago, Pi. WRK Ce SI A ce badndccvcesics 7 is 
§ _ - ‘ ‘0. evonshire (Hyde Park), Bos- . Bradlev-Hurtz Co., 2626 8. Dearborn, ms “Til. . EL Voltax Co., 99 Reservoir Ave... Bridgeport, Conn. es 
8 ~ : — paren tbheetnenet tasasnaenasseoses MF 8 Tt Brevolite. See Waukegan Chemical Co. Vulean-Lastite. See American Lastite Co. 
a ge ey : fg. Co., Warren, O... -. F 8 .. Calman & Co., Emil, 42 Vernon Blvd., Long eee” Walker Co., Henry V., 17 John St., New York...... L 
Super ick. See Master Elec. Co. Clty, N.Y. ccccccccccccvcccccccscsccccceccccese Walpole. See Robertson Chemical Co. 
22 23 24 
CHINALAK—A ey insulating 
varnish that thoroughly dries, Deer Patents and Trade Marks! 
wound coils, dry from the inside e an er Os 
out ont merely surface drying Protect your most valuable assets. 
r or samples. Superior service. Prompt attention. 
SLSCTRIC LACRUER—abecten’ Name Plates LESTER L. SARGENT 
water repe 
be brushed, sprayed or dipped. Gives a bright, glossy e egiste n 
non-fading black "anish and dries in 30 minutes. Springfield Mass. 1 7 a — ~~ Pm crn Sg 
JOHN C. DOLPH CO., 168 Emmett St., Newark, N. | 115-K St., Washington, D. C. 
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iw shaved production costs 
and mowed down sales resistance with 


DUREZ 


AN ELECTRIC safety razor! It was a 
great idea! And inventive genius 
quickly made it blossom into a practi- 
cal reality! To give it attractiveness 
and a reasonable selling price was the 
next step. Its sponsors, the Electric 
Razor Corporation, of New York, 
soon settled that: 


By using Durez, instead of metal, 
for the barrel as well as for the switch 
mechanism, they provided perfect in- 
sulation; lightened the weight; bal- 
anced the instrument properly; and 
added a rich, lasting touch of color that 
greatly enhanced its eye appeal. 

But, best of all, Durez solved the 
matter of production economy. It 
helped to make the price acceptable— 
to jobber, retailer and consumer. . . 
It headed the product toward certain 
marketing success! 

Do it with Durez! It is the modern 
way. Mechanical qualities, dielectric 
properties, quick production, low labor 
cost, sales attraction—every considera- 
tion in the manufacture of thousands 
of electrical parts or appliances points 
sensibly to the use of this remarkable 
plastic. 

One operation and the part is com- 
plete—smooth as polished ebony, hard 
as flint, amazingly strong and tough. 
No tedious hand tooling or burnish- 
ing! No painting, enameling or plat- 
ing! And rarely a reject! 

Investigate! Ask questions. Our 
laboratory and engineering staff is 
here to help you. General Plastics, 
Incorporated, 29 Walck Road, North 
Tonawanda, N. Y. Also New York 
City, Chicago, San Francisco. 





Send for this free 
booklet: “Do it 
with Durez.” It 
contains complete 
information about 
Durez — physical 
properties, elec- 
trical applications, 
color ranges, etc. 
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PAINT—Continued 


Waukegan Chemical Co., North Chicago, Ill..... L 
Westinghouse Elec, & Mfg. Co., E. Pittsburgh, a ¥ © 5. 
Sapam On, Gees, Cah... wcccccccccccesscccs 00 oe L 
Zellac. See Zeller Lacquer Mfg. Co 

Zeller Lacquer Mfg. Co., 20 E. 49th, New York. re" 


PANELS (panel) Engraving. 
Radio (Metal). See Radio Mountings. 
Radio (Molded). See Radio Molded Parts. 
Radio (Hard Rubber) See Rubber Hard. 
Meters. See Instruments, Portable & Switchboard 
PAPER 
Boxes. See Boxes & Wrappers. 
Bushings. See Tubes, Paper. 
Candles. See Candles, Fixture. 
Ceres. See T aper. 
Fibre. See Cloth and Paper. 
Fish. See Cloth & Paper. 
Insulating See Cloth and Paper. 
Parchment. See Parchment Paper. 


See Engraving. 


Shades. See Shades, Fabric. 
Sleeves. See Tubes, Paper. 
PARAFFINE. See Wax and Compounds. 


PATENT ATTORNEYS 
Sargent, Lester L., 1115 K Street, Washington. D. C. 


PARCHMENT PAPER, Lamp Shade 

Angel H. Reeve & Co., 7 Spruce, New York, N. Y. 

Bergstrom Paper Co., Neenah, Wis. 

Bradley Mfg. Co., e es 101 Beekman, New York, N. Y 

Brown Paper Co., , Adams, Mass. 

Chicago Rawhide Mig. ‘Co., 1301 Elston Ave., Chicago, Ill 

New York Penn Co., 200 5th Ave., New York, N. Y. 

Paterson Parchment Paper Co., Passaic, N. J 

Raquette River Paper Co., Potsdam, N. Y. 

Reeve & Co., Angel H., 7 Spruce, New York, N. Y. 

Rogers Paper Mfg. Co., So. Manchester, Conn. 

Special Paper Mfg. Co., 96 Reade, New 

Strype, Fred C., 140 Lafayette, New York, N. Y 

Taylor~Logan Co., Holyoke, Mass. 

Union Paper & “Twine Co., 116 St. Clair Ave., N. W., 
Cleveland, O. 

Warren Parchment Co. » Dexter, N. Y. 

Weber Co., F., 1220 Buttonwood, Philadelphia, Pa 

West Carrollton Parchment Co., West Carrollton, O. 

Windsor Locks Paser Mills Co., Windsor Locks, Conn 

PEGS, Armature 

Campbell Fibre Co., Heather Ave., Stanton, Del. 

_ ee , E. me 5844 Grand Central Terminal Bidg.. 
ew 


Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 
White Supply Co., 4347 Duncan, St. Louis, Mo. 
PENS, Scorching 


Gilbert Supply Co., Independence, Iowa. 
Little Speedster. See Gilbert Supply Co. 


York, N. Y. 


Post Elec. Co., 7 E. 44th, New York, N. Y. 

Stylectric. See Post Electric Co. 

PERFORATING MACHINES 

American Perforator Co., 617 W. Jackson, Chicago, Ill 

Asam Bros., 917 Arch, Philadelphia, Pa. 

Asam Wright. See Asam Bros. 

Capital Novelty Co., Lincoln, Neb 

Cummings Co., B. F., 4740 Ravenswood Park, Chicago, Ill 

——- Engrs. Products Co., Hamilton, Ohio (Muste 
iis). 

PHENOLIC INSULATION. See Fibre, Phenol Alse 


Molded Insulation 


PHOSPHOR BRONZE 


(Ingot, Rod, Sheet, Wire 
American Brass Co., 25 Broadway, New York, N. Y 
Anaconda See American Brass Co. 
Elephant Brand. See Phosphor-Bronze Smelting Co 
Gilby Wire Co., Riverside Ave., Newark, N. 
Phosphor-Bronze Smelting Co., 2200 Washington Ave., Phila 
delphia, Pa 
Scovil Mfg. Co.. Waterbury, Conn 


hh Sr ELECTRIC TUBES 
Burt, R. C., 327 S. Michigan Ave., Pasadena, Cal 
Foto in See Raytheon Mfg. Co. 
General Electric Co., Schenectady, N. Y. 
Kino-Lamp. See Raytheon Mfg. Co. 

Photion Instrumen 574 Semshere, ere. 
Radio Elec’l Wks 150 ey. 22nd, N Yor 
Raytheon Mfg. Co., Cambridge, Mass. 

nghouse Elec. & Mfg. Co., Mansfield, Ohio 

PHOTOMETERS, Lamp Testing 
Biddle, Jemes G., 1211 Arch, Philadelphia, 3 
Foote, Pierson & Co., 160 Duane, New York, 
Gray Instrument Co., 64% W. Johnson, Pitladelphia, Pa 
Holophane es 342 Madison Ave., New York, N. 
Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia, Pa. 
Luxometer. See James G. Biddle. 
Mathews. See Foote, Pierson & Co. 
National Lamp Wks of G. E. Co., Cleveland, O. 
PICK-UPS, TALKING MACHINE. See Loud Speakers. 
PIGTAILS, Commutator. See Brushes, Commutator. 

Wire Gauze. Se= Brushes, Commutator. 

Vacuum —, See Brushes for Vacuum Cleaners 
PINIONS. Gears 
PINION PULLERS. See Pullers, Armature Shaft. 
PLASTICS. See Molded Insulation. 
ay tg Name. See Name Plates; 
See Fixture Fitt: 


PLAT 
Fixture Outler. ings. 
Storage Battery. See Plates, Storage Battery. 
PLATES, Storage Battery 
Am-Plus Storage Battery Co., 425 W. Superior, wy 
Are Elec’l Corp., 211 EB. Colum bia, Fort 
Champion. See Englert Mfg. Co. 
. & B. Battery Co., 1535 S. State, Chicago, Ml 
Edes Mfg. Co., Plymouth, Mass. 
Englert Mfg. Co., 2500 Jane, Pittsburgh, Pa. 
Esto. See New Jersey Storage Battery Co. 
Fort Wayne Battery Mfg. Co., 230 id Fourth, Ft. Wayne. 
Handler. See Witherbee Storage Battery Co. 
Link & Hemrick, Inc., 555 W. 52nd 8t., New York, N. Y. 
er ei _— Battery Co., 656 Summit Ave., Union 
City, N. 
Universal Battery Co., 3410 S. La Salle, Chicago, Ill. 
Witherbee Storage Battery Co.. 75 Columbus Ave., New York. 
PLAT:NG GENERATORS 
American Giant. See Connecticut Dynamo Motor Co. 
Bogue Elec. Co., Chas. J., 132 King, New York, N. Y. 
Burke Elec. Co., Erie, Pa. 


New York, 
2 


Alse Decalcomanis 
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Hardy Metal Contact Points 


Give Service Equal or Superier te Platinum 


Its unusually high resistance to oridation 1 Hardy 
Metal especially ~ 4. for heavy seovies, where arcing 
burns the life out of erdinary points 


HARDY METAL CORPORATION, 
P. 0. Bex 2037, Seattie, Wash. 














CONTACT POINTS 
Must Not Fail 


ONTACT points, of all things, 
must be absolutely reliable— 
so much depends upon their 
proper functioning. Long ex- 
perience and extra care in manu- 
facturing have made Baker Con- 
tact Points the safe, reliable units 


they are. They may be had of 
Platinum, tIridio-Platinum, Sliver 
and special alloys. We shall be 


glad to send you detailed descrip- 


tions. 
on" BAKER & CO., INC. 
54 Austin St. Newark, N. J. 











Chandeysson Elec. Co., St. 


Louis, R. = 
Cennecticut Dynamox age | — 


rvington, N. J. 


Conpro. See Eager Elec. 
Kager c 522 Novell, Watertown, N. Y. 
Eclipse. See Fidelity Elec. Co. 


enue Specialty Co., 229 South, Stamford, Conn. 
Esco. See Electric Speciality Co. 

Fidelity Elec. Co., Lancaster, Pa. 

Hanson-Van Winkle-Munning Co., Matawan, N. J. 


Holteer fon ie _ os A Boston, Mass. 

oltzer-Cabot Elec. * mory, 5 % 

Ideal Evectric & Mfg. ., Eest Third St., Mansfield, 0. 

pone & _ — oe oO. 
endrick & Davis be anon, N. H. 

L’Hommedieu & Sons Co., Chas. F., 4521 Ogden Ave., 
Chicago. Ill. 

Ovtimus. See Hanson-Van Winkle & Munning Ce. 

Reliance. See L’Hommedieu & Sons Co., Chas. F. 

Roth Bros. & Co., Chicago, Ill. 

Westinghouse Elec. Mfg. Co., East Pittsburgh, Pa. 

PLATING AND FINISHING 
Chromium Plating, Bust Proofing and other special metal- 
finishing processes. 

Amaloy. See American Machine & Foundry Co. 

American Machine & Foundry Co., 5520 Second Ave., 

Irvington, 


» a 
eile.” Chemical Co, Cal Coit, , : Pl J. 
Ch General Chromium 
oan "Chre 3220 Bellevue Ave., Detroit, 


Gerce. (chromium Plats.) 
h. romium Plate 

Parker Rust-Proof Co., 2177 E. Milwaukee, Detroit, Mich. 
Rochester Elec. Products Corp., 89 Allen, hry N. %. 
J ed Chromium, Inc., 30 E. 42nd, New York, N 

Sayiite Presess. Co. $220 Bellevue Ave., Detroft, Mieh. 
) 


Brook- 


American Pistinum ler 
Newark, N. 
Baker & Co.. ie 


241 New Jersey Railroad Ave., 
54 Austin, Newark, N. a. 


Coffin Mfg. Co., B. F., 30 Court, Newark, N. J. 
Interstate Products Corp., 29 Commercial, ‘Newark, N. J. 
R. & H. Platinum Works, 709 Sixth Ave., New York. 


Wilco. See H. A. Wilson Co. 
Wildberg Bros., — & Refining Co., 742 
San Francisco, Ca 
Wilson Co., H. A., 97 Chestnut, Newark, N. J. 
PLUG FUSES. See Fuses and Fuse Wire 
PLUG RECEPTACLES. See Receptacles, Plug 
PLUGS, Flashing. See Flashers, Sign. 
PLUGS, Radie. See Radio Receiver Parts. 
PLUGS, Attachment 
A-1 Bakelite. See Connecticut Elec. Mfg. Co. 
Ajax Elec. Specialty Co., 1926 Chestnut, St. Louis, Mo. 
Alcer Mfg. Co., 4605 W. Madison, Chicago. 
Anselite Elec. Mfg. Co., New Haven, Conn. 
Anylite Elec. Co., Fort Wayne, Ind. : 
Arrow Electric Div. of Arrow-Hart & Hegeman Elec. ©o., 
——— Conn. 
Arre-Gri See Arrow Elec. 
Beardsley” & =a —_ oe 
Beaver g- 
Bee-Ell Elec. Mfg. Co., 79 Mercer. FoR rk, N. Y. 
Belden Mfg. Co., 231 8. estern Ave., Chicago, Ill. 
(Special Soft Rubber Plug Furnished with Belden Cords). 
Benjamin Elec. Mfg. Co., 120 S. Sangamon, Chicago, Ill. 
wt Elec. Co., Bridgeport 
o. See Cutler-Hammer Mfg. Co. 
Carling Toei & Machine Co., 32 Union Place, 
Conn. 
Cemco. See Connecticut Elec. Mfg. Co. 
Cetelite. See Connecticut = Products. 


Circle F Mfg. Co., Trenton 
Colts Patent Fire Arms Mfg. Co., Hartford, Conn. 
Conn. 


Connecticut Elec. Mfg. Co., Bridgeport, 
Connecticut Moulded Products Corp., Meriden, 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee 
Dreadnaught, See Cutler-Hammer Mfe. Co. 
er- Hammer 
Eagle Elec. Mfg. Co., Dept. ER4 50 Hall, Broeklyn, N. Y. 
Eastman Mfg. Co., Manitowoc, Wis. 
Electric Co., 94 Allyn, Hartford, Conn. 
Ericson Mfg. Co., 3257 Bradford Rd., Cleveland, 0. 
Esler Elec. Mfg. Co., _ — Marion, Ind. 
Fitzall. See Rodale 
or Elec. Co., Bg ‘Stratford Ave., Bridgeport, Conn. 
GE Flex. See General Electric Co. 
General Electric Co., Section W-232, Bridgeport, Conn. (Spe- 
cial Soft Rubber Plug furnished with G. E. Cords.) 
oo Metal Mfg. Co., 2122 E. Hazzard, Philadelphia, Pa. 
Gold Seal Elec. Co., 250 Park Ave., New York ‘ 

Gripall. See Beaver Mfg. Co. 

Handle Cap. See Beaver Mfg. Co. 

Hart Mfg. Co., Hartford, Conn. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, nn. 

Heetach. — Marks Products Co. 

Hemco. See Bryant Electric Co. 

Hoosick Falls Radio & Electrical Parts Mfg. Co., 
Falls, N. Y. 


H. & H. See Hart & Hegeman. 
Hubbell, Inc., Harvey, Bridgeport, Conn. 
Tona Co., Los Angeles, > 


Market, 


Hartford, 





Hoosick 
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Jiffy. See Esler Elec. Mfg. Co. 
Leviton Mfg. Co., =" Newell -* nm. ¥. 
Marks Products Co., E. 16th, York. 
Metropolitan Electric te. on iva, at 14th St., Long 
Island City, N. Y. 
Nelco. See Nelson Elec. Co. 
Nelson Elec. Co., yy City, Fla. 
P. & S. See Pass & Seymour. 
Paragon Elec. Sales Co., 215 8. Fifth, Philadelphia, Pa. 
Pass & Seymour, Solvay Sta., Syracuse, N. Y. 
Poloron Elec. Mfg. Co., 20 Bond, New York, N. Y 
Propp Co., M., 524 Broadway, New York. 
Quick Catch. See Hubbell, Inc., Harvey. 
Real. See Smith & Co., T. C. 
Real Diamond. See Smith & Co., T. C. 
— Electric Mfg. Co., 2024 Gravesend Ave., 
aX’. 
Remco ee Reben Elec. Mfg. Co. 
Reynolds ge A Co., Jackson, Mich. 
Reynolite Masterpiece. See Reynolds Spring Co. 
Ripple. See Bryant Elec. Co. 
Rodale Mfg. Co., 200 Hudson, New York. 
Safegard Elec. Appliance Co., 1015 Chestnut, 
Samson Cutlery Co., 8 Jones, Rochester, N. 
Sears, Henry D., 80 Boylston, Boston li, 
Smith & Co., T. C., 3915 Powelton Ave., 
Snapit. See Marks Products Co. 
See Snow 


Breoklyn, 


Philadelphia, 
z. 


Mass. 
Philadelphia, Pa 


E. W. & 
Spartanette. See Bryant Elec. Co. 
Spar Tap. See Bryant Elec. Co. 
Socodwey Elec. Mfg. Co., 30 Church, New York, N. Y. 
Standart. see Cutler-Hammer Mfg. Co. 
Suitzall. See Beaver _, Co. 
Surefit. See Alcor —y 
T. E. C. See Elect aS 
Tedco. See Paragon a Sales Co. 
Telltale Tap. See General Elec. Co 
Torrid. See ‘Beardsley he 
‘0 ey Wolcott Mfg. Co. 
Trio-Tap. See Rodale Mfg. Co. 
Triple Tap. See General Elec. Co. 
Twin Tap. See General Elec. Co. 
United States Elec. Mfg. Co., 222 W. 14th, New York, 


Un-X-Ld. See Speedway Elec’l Mfg. Co. 
Utilo Mfg. Co., shor. Liberty, Lancaster, Pa 
Webe wed D. 

, Torrington, Conn. 


ona 
Yankee. See Beaver Mfg. Co. 
POCKET METERS. See Instruments. Pocket. 
POINTS, Contact 


American Platinum Wks., 
Newark, N. 


2 
5 
g 


241 New Jersey Railroad Ave., 


Baker & Co., iIne., 54 Austin, Newark, N. J. (Gold, 
Platinum, Silver. 

Coffin Mfg. Co., B. Pr, 30 Court, Newark, N. J. (Platinum 
and Silver.) 


Cohn, Sigmund. 44 Gold, New York, N. Y. (Platinum.) 
Elkon, Inc. (Div. of P. R. Mallory Co.), 350 Madison 
Ave., New York, N. 


Fansteel Products Co., North Chicago, Ill. 


Hardy Metal Corp., Seattle. Wash. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. 
Co., Hartford, Conn 

Independent Contact Mfg. Co., 545 39th, Union City, 
4 (Tungsten. ) 


Interstate Products Corp., 
(Platinum and Silver. ) 
King Mfg. Corp., Rano & Crowley Sts., 
(Platinum. ) 


29 Commercial, Newark, N. J. 


Buffalo, N. Y. 


National Contact Co., 33 W. 60th, New York. (Platinum.) 
Niehoff & Co., C. 230 W. Superior, Chicago. (Platinum.) 
R. & H. Platinum Works, 709 Sixth Ave., New York. 

Spark-O-Metal. See Hardy Metal Corp. 
A. 


Wilke. 9 Wilson e- & & 
ison Co. = estnut, a 5 
at aes Newark, N. J. (Platinum 
POLARITY INDICATORS. See Instruments, Pocket. 
POLISHING MACHINES, WIRE. See Wire Polishing 
Machines 
PORCELAI 
Bushings. See Bushings, Box & Cabinet. 


Liquid. See Cement 
Molding Machine. 
Reflectors (Enameled). 
Refractory. Cores, 
PORCELAIN, Special Shapes 
Akron Porcelain Co., Akron, 0. 
as a Cy Co., E. Liverpool, O. 


. Liquid Porcelain. 

See Presses, Porcelain Molding. 
See Reflectors, Porcelain Enameled. 
Resistance Coil. 


A. in Co. 
Burgess & Co., East Eaverpedt, oO. 
Central Porcelain Co., Columbiana, 0. 





Cirele F Mfg. Co., Trenton, N. J. 
Colonial Insulator Co., Akron, 0. 
Connecticut Porcelain ‘Co., Trenton, N. J. 
Cook Pottery Co., Trenton, 

Corns China Co., Welleite, 0 
Crowley & ao) Hen: L., 545 N. Arlington Ave., East 


Orange, N. 
Electrical oe i East _f elastin, 0, 
Globe a © 0., Mu St. and St. Joes Ave., Tren- 
ton, 
Hartford Faience Co., Hartford, Conn. 
Hub-Way Mfg. Co., Hubbard, Ohio. 
Illinois Electrie Porcelain Co., Macomb, 
Imperial Porcelain Wks., Canal and 


J. 
Knox Porcelain Corp., Knoxville, Tenn. 
Louthan Mfg. Co., East ee oO. 

——- Poresiain 


etac! east Liverpool. Ohie. 
National Porcelain Co., 
nd Jersey Porcelain — aay x. J. 
Blac. See star Porcelain Co. 


™. 
Mulberry, Trentoa. 


Sta., Syracuse, N. Y 


urgess 
Porcelain Products, Inc., Findlay, Ohio. 
Square D Company, Detroit, Mich. 
Standard Porcelain Co.. Leetonia, O. 
Standard & in Go ul Porcelain Co.. 
Star ae uirhead 8t., 


Thomas 

Trenle Porcelain rx East Liverpool, Ohio. 
Union Elec’l Porcelain Wks. Ine., Trenton, N. J 
Washington Porcelain Co.. Washington. W. 2. 
Woolley, Ine., W. Douglas, East Liverpool, O. 
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Pens & Seymour, Inc., Sol 
Porcelava. See B 


Sun Prairie, Wis 
Trenton, N. J. 





Everything in 


PORCELAIN 


Wet, Dry, Cast and Jiggered Processes 


W. DOUGLAS WOOLLEY, INC. 
East Liverpool, Ohio 








PORCELAIN 


Mercer Porcelain Co., Inc., Trenton, N. J. 
SPECIAL SHAPES 
Let Us Quote Prices 
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THE NEW AMERICAN MERCHANT MARINE 
throws the markets of the world open to 
siren yee AMERICA’S INDUSTRIES 


42 Broadway, New York City 
N. Atlantic to French Atlantic ports 











*AMERICAN BRAZIL LINE N the busy years since 1918 there has been built up in the United 
17 Battery Place, New York City ‘ : 3 ‘ 

Atlantic ports to ports in Northern Brazil States an extensive new Merchant Marine that in equipment, 
*AMERICAN DIAMOND LINES personnel and ability ranks with the finest in the world. It consists 

67 Exchange Place, New York City fa fl ver . : . : 
BE ghrp obtuse + onthe pele of a fleet of several hundred speedy, modern ships contained in the 
ween wee ine 20 lines operated for the United States Shipping Board and in the 
New Orleans, La. 17 lines developed and formerly controlled by the Shipping Board 


] . . 
New Osisans to Uniced Kingdom but now under private ownership. 


SS ee Sailing regularly from Atlantic Coast, Pacific Coast and Gulf 


17 Battery Place, New York City 


Passenger and freight services to United Kingdom ports for practically every port of importance in the world, these 
*AMERICAN PIONEER LINE fast American freight vessels have played an important part in 
11 Broadway, New York Cit a, . :; 
Snath dileaicoeaneeeienc atte our world-wide industrial expansion of the last few years. Today 
i and Augralia they offer manufacturers and producers in this country such de- 
A d-the- World Service periodicall ag 
ee ee ee pendable, economical transportation facilities as have never before 
DIXIE MEDITERRANEAN LINE been available. 
mer New mee ar La. On this page are listed the 20 lines, embracing 256 vessels, 
cw Tieans to editerranean ports ° . . 
castes taiaiaaamasiiiediaiiitaemed under Shipping Board management. Available to users or prospec- 
sGhusnda inks Bile Sinetidenents. tive users of all these lines are the advice and counsel of the ex- 


3 « fSo E . 7 ° . 
EE SE RE EY Se eee carne perienced American operators of the Merchant Fleet Corporation. 
MISSISSIPPI VALLEY EUROPEAN LINE 


> x =" V1 > - = . . 
aikutactanaris Seapine’ These experts v ill be glad to help y ou solv e any shipping problems. 
New Orleans to French and Belgian ports For complete information on either freight or passenger services, 
YANKEE LINE write for““Trade Routes and Shipping Services,” acomprehensive free 


110 State Street, Boston, Mass. 3 . . eee che : ‘ 
stead Aatentndiianies Milehiin whine booklet issued for manufacturers interested in Foreign Commerce. 
GULF WEST MEDITERRANEAN LINE 
917 Whitney Building, New Orleans, La. “ 
Gulf and South Atlantic ports to Portuguese, f , ; 
Spanish,and North African ports(west of Bizerta) \ 
7 


MOBILE OCEANIC LINE vy 

Mobile, Ala. | vy ) 

Mobile and Eastern Gulf ports to United : 
Kingdom and continental European ports \ : y=, | LLY 4 b 


AMERICAN GULF ORIENT LINE 


917 Whitney Bldg., New Orleans, La. 
Gulf ports to Orient and Dutch E. 1. 


AMERICAN REPUBLICS LINE 
33 Broad Street, Boston, Mass. 
N. and S. Atl. ports to Brazil and River Plate 
ports, east coast of S. America 


ORIOLE LINES 
Citizens Natl. Bank Bldg., Baltimore, Md. 


North Atlantic ports to west coast of 
United Kingdom and Irish ports 


SOUTHERN STATES LINE 
925 Whitney Central Building, New Orleans, La. 
New Orleans and Texas ports to German 
and Holland ports 


TEXAS MEDITERRANEAN LINE 
Cotton Exchange Bldg., Galveston, Tex. 
Texas ports to Mediterranean ports 


TEXAS UKAY LINE 


eaee poe eee en UNITED STATES SHIPPING BOARD 


ec teyorwsts Ee MERCHANT FLEET CORPORATION 


UNITED STATES LINES 








45 Broadway, New York City WASHINGTON, D. Cc, 
Passenger, mail, freight services to 
England, Ireland, France and Germany PASSENGER SERVICES: Luxurious passenger accommodations are 


available on the vessels of the United States Lines which include the 
famous Leviathan, world’s largest ship. The American Merchant Lines, 

with sailings weekly, offer comfortable passage at remarkably reason- 
— able rates between New York and London. 


* Accommodations available for a limited 
number of passengers on these lines. 


tes a 
































igO. 


ork 


February, 1929 


Electrical Manufacturing 


103 








&NGINEERING 
SERVICE 


BAKELITE 
MOULDING 


Now Available to Manufacturers 
in the Middle West 
If you are a mid-western Electrical Manufacturer, we 
are equipped to give you service in Bakelite Moulding. 


We have a thoroughly experienced Bakelite Engineer 
ready for personal consulation with you at all times. 


A Modern Plant at Chicago 
Geared for high production that insures speedy delivery. 


Close enough to give you personal service. Write or 
telephone. Our engineer will call. No obligation on 


Schneider Brothers 


INCORPORAT 


304-314 NORTHM SHELDON oO 


c mic A 
































FacetheFacts 






| ena it } 
ae 
on insulation with | ; 
Fy 
WwW : H 
these two catalogs | | 
We offer to executives whose aim Pa ee | 
is to reduce production costs : j 


these two compact, convenient 
catalogs on Campbell Fibre, and 
(for various specific uses) CAMP- 


BELLITE. Samples for 
The facts therein will strike you specific needs 


forcibly, especially the variety of 
grades covering all production 
needs at minimum cost. 


CAMPBELL FIBRE CO., Heather Ave., Stanton, Del. 

















We can offer an exceptionally well-rounded service, because we 
have made precision moulds for the plastic trade for many years. 
Thus we can control every casting from beginning to end, add- 
ing to the accuracy, economy and speed of our BAKELITE 





service. Quotations on your blue prints given promptly. 
Kuhn & Jacob k 
Machine & Tool Co. We make our 


ok Diets Ane. own moulds 














Trenton, N. J. 




















for any molded product 


HESE Cerrec stove rests have to stand 

years of hard use—the heavy weight of 
the stove—frequent wetness from floor scrub- 
bing—sometimes knocks and bumps. 

CeTeEc is ideal for use under such severe 
conditions. It is hard, dense, polished—will 
not stain, soften or deteriorate. It molds 
exactly to form, with metal inserts where nec- 
essary. No machining, drilling or fitting. 
Practically fireproof. Black, brown, or beau- 
tiful mottled effects. 

Send us samples, blueprints or models of 
any parts. It is more than likely we can save 
you money. 


MOLDED PRODUCTS 





- _ a 

‘CONNECTICUT 

MOLDED PRODUCTS CORPORATION 
MERIDEN, CONN. 


Give us full information about Cerec and its use in the 
following parts: 





Name 


Address 
‘| ————_ 
| City State 
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SZ RADIO MOUNTINGS—Continued Manhattan Insulated Wire Co., 17 _ 60th St., New York. Perfection. See Tindall & Whit ——— 
- General Etching & Mfg. Co., 3072 West Grand Ave., Chi- Morse Co., Frank W., Boston Philadelphia Elec’] & Mfg. Co., 1328 N. 81st, Philadelphia. ees 
cago, Ill, (Metal Panels & Escutcheons.) Power, Inc., Harold J., Medford Hiliside, Mass. (Adapters). quad. See Quadrangle 0. 
Globe Technolian Corp., Reading, Mass. Radio Receptor Ce., 106 Seventh Ave., New York, N. Y. Quadrangle Mfg. Co., 30 8. Peoria, Chicago IIL 
Glodial. See Wireless Radie Corp. (Adapters. ) Kichardson Reflector Co., 16 Hudson, New York, N. Y. 
Hart & Hegeman Mfg. Co., Hartford, Conn. Riga. See Birnbach Radio Co. sturdox. See Benjamin Elec. Mfg. Co. 
Haydon & Haydon, 167 Chambers, New York, N. Y. Sterling Mfg. Co., 2831 Prospect Ave., Cleveland, Ohio. Tindall & White, 33 W. 60th, New York, mR. Fs 
Morse Co., Frank W., 291 Congress, Boston, Mass. (Adapters) . Vaporlux. See Wheeler Reflector Co. 
a Co., ye eG “son = Greenwood Ave., Chicago. Wilkens. Mfg. Co., 52 Orawaupun St., White Plains, N. Y. Wheeler" Ref cor C2, a. oe, agg Bend, =. 
ia-Ald. See Alden g eeler Reflector - ‘ess oston, ass. 
Paragon Elee. Corp., 200 Varick, New York, N. Y. RADIUM ree Se ™ TS. See Chemicals, Refrigeration 
Union Ingulating Co., 296 Broadway, New York, N. Y. Radium Dial Co., 3332 For 7.2 ad REFRIGERATION MEMICALS” See Chemicals, Refrig- 
Wireless Radio Corp., Varick Ave. & Harrison Pl., Brooklyn Undark. See United States Radium ~ New York, N. Y. eration. 
Yaxley Mfg. Co., 9S. Clinton, Chicago, Ill. United States Radium Corp., 535 Pearl, New 
ngraving, Radio RANGE SWITCHES, Rotary Snap. See Switches, Snap, REFRIGERATOR CABINETS 
RADIO PANEL ENGRAVING. Seo E 7 Panel Heavy Duty Alrtite. See Rhinelander Kefrigerator Co 
RADIO RECEIVER PARTS RAWHIDE GEARS. See Gears & Pinions, Rawhide. Alaska Refrigerator Co., Muskegon, Mich. 
Rheostats, Sockets, Plugs, Jacks. READING LAMP BASES. See Bases, Reading Lamp. Alen Sener Co., 25 S. St. Clair, Toledo, O. (Water Cooler 
Acme Elec. & Mfg. ‘Co., 1652 Rockwell, Cleveland, Ohio. REAMERS, Pipe. See Stocks, Dies and Reamers. t.) 
— Bn Co., Springfeld: — wi RECEPTACLES, Lamp. See Sockets and Receptacles. American Slee Oe. Ps ale . “— | 
en-Bradley Co. 9 ed, Milwaukee, Wis. rgus oducts be . ater, Portla e. ; 
American Specialty Mfg. Co., 165 Holland Ave., Bridgeport. RECEPTACLES, Plug, Heavy Duty ay Arlington Refrigerator Co., Arlington, Vt. | 
Conn. See B Athermos. See Gurney Refrigerator Co. | 
Automotive Equipment Cu., 317 Halsey, Newark, N. J. Battery Charging .......--++++++ See F Automatic. See Illinois Refrigerator Co. | 
B. M. 8S. See Broskiya } Metal, Stam ing ¢ Onn Floor Boxe® ....es--seeseecevees e 5 Balawin Refrigerator Co., Burlington, Vt. 
Beoses Mfg. Co., 625 N. ious (Multiple Welding ...ccccecsccscceresseees no w Banta Refrigerator Co., Clearfield, 
ugs. ) Machine Tool ........ soeeeecees M Belding-Hall ElectrICE Corp., Belding, Mich. 
met Elec. Mfg. Co., 120 S. Sangamon, Chicago, Ill. Watertight, Marine, Mine........ See M Benjamin Electric Mfg. Co., 120 8. Sangamon, Chicago, Il. 
Brach Mfg. Corp., L. 8., 120 Sussex Ave., Newark, N. J. Car Trailer Connection...........- See C Bohn Refrigerator Co., St. Paul, Minn. 
Brooklyn Metal Stamping Cae. 718 Atlantic Ave., Brooklyn Extension .......- necdoncscceccecee & Castle Double-Servis. See Home Products Corp. 
Cabelug. See Jones, Howard B. A. B. C. See Anderson Mfg. Co. Cavalier. See Tennessee Furniture Co. 
Carter Radio Co., 300 8S. Racine Ave., Chicago, Ill. (Also Adam Electric Co., Frank, St. Louis, Mo. Fo... ++ s+ e+ +e ©6Challenge Refrigerator Co., Grand Haven, Mich. R 
Socket Adapters.) Adapti Co., 2996 E. 72nd, Cleveland, O.. D sb.6s 6s nes” Champion Refrigerator Co., 206 Lexington Ave., New York 
Central Radio Laboratories, 14 Keefe Ave., Milwaukee. Anderson Mfg. Co., - oes & J. M, CE N. Y. 
Centralab. See Central Radio Laboratories. 289 A, Boston, Mass..........see++++ ++ BWM Cold Storage Refrigerator Co., Eau Claire, Wis. 
Clarosat Mfg. Co., 285 N. Sixth, Brooklyn, N. Y. Appleton Elec. Co., 1708 Wellington Are., Crystal Refrigerator Co., Fremont, Neb. 
Cle-Ra-Tone. See Benjamin Elec. Mfg. Co. Chicago, Iii. secceccccces oe ee e+ Ms ++ Grysteel. See Benjamin Elec. Mfg. Co. 
D. A. Radio Co., 30 Hollister, Buffalo, N. Y. Arktite. See Crouse-Hinds Co. Dillingham Mfg. Co., Sheboygan, Wis. 
De Jur-Amsco Corp., 418 Broome, New York, N. Y. Arnessen Electric Co., 18 Water, New York ......M.... Dry-Air. See Baldwin Refrigerator Co. 
De Veau. See Stanley “J paterecn. Arrow Electrie Dir. of Arrow-Hart & i Dry-Cold. see Hill & Co. 
Dongan Elec. Mfg. Co., 2985 Franklin, Detroit, Mich. Hegeman Elec. Co., Hartford, Conn.. F B W.....++ KEeonomic. See Leonard Refrigerator Co. 
Duostat. See De Jur-Amsco y hy Auth Electrical Specialty Co., 422 E. Eddy & Sons Co., D., 336 Adams, Boston, Mass. 
E-Z. See Polymet Mfg. Corp 53rd, New York, N. Y..........+.. +. ++ ++ ++ ++ E Epie Art Metal Co. & Erie Metal Furniture Co., Erie, Pa. 
Eby Mfg. Co., H. H., 4710 ‘Btenton Ave., Philadelphia, Pa Benjamin ~Blee. Mfg. Co., 120 S. San- General Necessities Corp., General Necessities Bldg., De- 
ev aa 173 wae — — N. + gamon, Chicago, Ill.........ccscces re oe Boe W MB ce os pe troit, Mich. ~ ss sa aie 
Slectrical Products Mfg. Co., ovidence, R. I. ant Elec. Co., Bridgeport, a. = 80 ibson Refrigerator Co., Greenville. 
Fantail Plug. See Brooklyn Metal Stamping Corp ee Wee aa. wees ce ee Waeee ss Gloekler Co., Bernard, 1627 Penn Ave., Pittsburgh, Pa. 
Frost, Herbert H., 1142 W. Beardsley, Elkhart, "End. Campbell. See Steel Gity Elec. Co. Gurney Refrigerator Co., Fond du Lac, Wis. 
Gem-Jac. See Frost, Herbert H. Cannon Elec. Development Co., 420 West Harder Refrigerator Corp., Cobleskill, N. = 
General Instrument Corp., 477 Broadway, oo Pi N.Y Ave., 33, Los Angeles, Cal.......... F........++ Haskelite Mfg. Co, 120 8S. La Salle, Chicago, Ill. 
General Radio Co., 30 State, Cambridge, ¢. E. M. Co. See Conn. Elec. Mfg. Co. (Knockdown. ) 
Gray & Danielson Mfg. Co., 260 First, By Francisce, Cal H. See Cutler-Hammer Mfg. Co. Heintz Mfg. Co., Front & Olney Aves., Philadelphia, Pa. 
Hart & Hegeman, Div. of Arrow-Hert & Hegeman Elec. Co.. Circle F Mfg. Co., Trenton, N. J...........-M...- Heinz & Munschauer, Superior and Randall, Buffalo, N. Y. 
Hartford, Conn. Conduletto. See Crouse-Hinds Co. Herrick Refrigerator Co., 1805 River, Waterloo, Iowa 
Heinemann Elec. Co., Philadelphia, Pa. Connecticut Elec. Mfg. Co., Bridgeport, Hibbard Cabinets, Inc., 6504 Euclid Ave. Cleveland, 0. 
Imp. See Carter Radio Co. SUL, . o60cbsdssscdashdtatseensdacees ¥ se ee ee ee e+ Hill & Co., C. V., 860 Pennington Ave., Trenton, N. J. 
Jones, Howard B., 2226 Wabansia, Chicago, (Multiple Plug.) Gory & Son, Chas., 183 Ma New York ......M.... Holderle Bros., Inc., 339 Exchange, Rochester, N. Y. 
Klosner Radio Corp., 1022 E. 178th, New York, N. Y. Crouse-Hinds Co., Syrac BH. Xoveess - BW.... ++ Home Products Corp., Jackson, Mich 
Martin-Copeland Co., 101 Sabin, Providence, R. I. Cutler-Hammer, Inc.. 288 St. Paul Howe Scale Co., Rutland. Vt. 
Modu-Plug. See Central Radio Lab. Ave., Milwaukee, Wis. ........+...+- nd os ee ee ee ++ Jceberg. See Dillingham Mfg. Co. 
Morse Co., Frank W., 291 Congress, Boston, Mass. Delta-Star Elec. Co., 2433 Fulton, Chicago.... WM .... Iceless Cooler Corp., 225 N. Michigan Ave., Chicago, Ill. 
Muter Co., Leslie F., 76th & Greenwood Ave.. Chicago. Electric Service Supplies Co., 17th & (Ice Cream Cabinets.) 
Nutmeg. See Hart & Hegeman, Div. of Arrow-Hart & Cambria Sts., Philadelphia, Pa.. + «+++ + © .. Tiinois Refrigerator Co., Morrison, Ill. 
Hegeman Elec. Co. Elwell Parker Elec. Co., 4222 St. Clair | Jewett Refrigerator Co., Buffalo, N. Y. 
Pacent Elec. Co., 91 Seventh Ave., New York, N. Y. Ave., N. E., Cleveland, O........- oe BD ov ce 2c oe ee Lorillard Refrigerator Co. 
Pan-Tab Jack. See Frost, Herbert H. Fielding. See Stanley & Patterson. Kleen Kold. See Hard gerator Corp. 
Philmore Mfg. Co., 106 Seventh Ave., New York, N. ¥ Fountain’s. See Jenkins Mfg. Co. Knox Products Co., Fourth & Greenhill Ave., Wilming- 
Pilot Elec. Mfg. Co., 323 Berry, Brooklyn, N. Y. Fullman Mfg. Co., Latrobe, Ps. ...... Fo... -- .- ee ee ton, D 
Polymet Mfg. Corp., 599 Broadway, New York, N. Y. Fullman. See Steel City Elec. Co. Knox. See Pre. ast Metal Co. 
Premier Elec. Co., Dept. 1323, 3800 Ravenswood Ave General Elec. Co., Section W-232, Mer- Leonard Refri Co., _ of Electric Refrigeration i——— 
Chicago, Il. chandise Dept., Bridgeport, Conn. Te Mere Corp., Grand Rapids. 
Recto Mfg. Co., 23 W. Third, Cincinnati, Ohio Gleason & Co. J. L., 241 Frankiin, Ligonier Refrigerator Co., Tisenter, Ind. 
Robertson-Davis Co., 361 W. Superior, Chicago, Iil. ee Rg la Oc rea ik SS Po E Liver & Co., C. B., Omaha, Neb. 
Royalty. Bee Electrad, Inc. H. & H. See Hart & Hegeman, Div. of loke O.. Bee S. it E 136k, New Yet, B. Y. 
Samson Elec. Co., Canton, Mass. “arrow-Hart & Hegeman Elec. Co (Ice Cream Cabinet. 
Socostat. See D. A. Radio Co. Hart & Heeeman Div ‘of Arrow-Hart & Lorillard Refrigerator ‘>. 44 Cooper Square, New York. 
Stanley & Patterson, 150 Varick, New York, N. Y. “Hegeman Elec, Co.. Hartford, Conn... BW... .... Louisville Refrigerator Corp., 4460 Louisville Ave., Louis- 
Sterling Mfg. Co., 2831 Prospect Ave., Cleveland, Ohio Hessel (o., W. FF, 16 Gresneich, New ville, Ky. 
Tubestat. See Muter Co. — 2 : : WM... E_ Louisville Tin & Stove Co., Louisville, Ky. — 
Wireless Radio Corp., Varick Ave. & Harrison Pl., Brooklyn n bb ih na eb iye rly ee ce Mace & Co., L. H., 55 E. 150th, New York, N. Y. 
roy Se. Ss, 2 S, Seen, Sees, Ee “(Also Range Type) cocseee oo BW...... Maine Mfg. Co., Nashua, N. 4 Lake St, E 0 
RADIO RECTIFIER TUBES | Indestructible. See Kite! Bros, Universal. , Refrigerator Sales Corp., 2864 Lake St., Kends 
Armstrong Elec. & Mfg. Co., 351 alsey, Newark, N. J Jenkins ¢. 0. oom fie ee 68 ee 08 , . | Cal 
Cable Supply Co., 80 Union Square, New York, N. Y. Klieg] Bros. Universal Elec. Stage Light- — eet ee er te ban, Gein e 
Ceco Mfg. Co., 702 Eddy, Providence, R. I. ing Co., 321 W. 50th, New York, N. Y. F BWM.... Gracia." fee (Cusine ‘Seoa 
Conneway Elec. Laboratories, 406 Jefferson, Hoboken, N. J Latrobe. See Fullman Mfg. Co. Ottenheimer Bros., Baltimore, Md. 
Cunningham, Inc., E. T., 370 Seventh Ave., New York, N. Y.  Loeffelholz & Cu., Milwaukee, Witces cs cccees ©. Plymetl. See Haskelite Mfg. Co. 
DeForest Radio Co., Franklin St. & Central Ave., Jersey Major — A a 4603 Fullerton . Ranney Refrigerator Co., Greenville, Mich. ‘ 
sity, N. aAve., ASO, Th. ccccccccccccccsece 0 ce ce ° : v 2 
Diamond Vacuum Products Co., 4053 Diversey Ave., Chicago WePage McKenny Co., Armour Bldg., eee hie 
Gold Seal Electrical Co., 250 Park Ave., New York, N. Y Seattle, Wash. ......00220++--e2008 D ns ce ceve Sete Ge) Restess Cooker Carn. 
Manhattan Elecl. Supply Co., 17 Park Pl., New York, N. Y. Novelty Elec. Co.. Tenth & Cherry Sts., Rex Mfg. Co., Connersville, Ind. 
partaers he . a Orden. —— o % J. Philadelphia. Pa. ......- mureruaecane §< ++ Ho 38 ¢.. Bm &. ee te 
aramount Mfg 0., i range, ewar Ohio Elec. & Controller Co., urice r r Co. inelander, Wis. 
Perryman Electric Co. 33. W. 60th. New York, N.Y ecoiagegee Won oo ao ~ | i grea Rae OP ne | ee Falls, Mass. 
Radio Corp. of America, 283 Broadway, Ostrander Elecl. Works, W. R., 911 Atlantic Ave., Broek- conitary Refrigerator Co., Fond du Lac, Wis 
Raytheon Mfg. Co., Kendall Square Bldg., Cambridge. lyn, N. Y. Schmidt Co., C., John and Livingston, Cincinnati, 0. 
Sonatron Tube Co., 108 W. Lake, Chicago, Til. Preset. See Walker Bros. Co. Seeger Refrigerator Co., St. Paul, Minn. 
Specialty Appliance Co., 6611 Euclid Ave., Cleveland, Ohio pyje National Co., 1334 N. Kostner Ave., Sherer-Gillett. Co., 601 W. Washington, Chicago, Ml. 
Sylvania Products Co., Emporium, Pa. 3 Eh, Gs acudsvegimmanr aes eaeeke 0% 5% WMC E &teeprest. See Heintz Mfg. Co. 
Televocal Corp., 588 Twelfth. West New York, N. Quadrangle Mfg. Co., 30 8S. Peorta, Success Mfg. Co., Gloucester, Mass. 
“as ee ee eee ee Chicago, Mil. (Combination wall Tennessee Furniture Co., Chattanooga, Tenn. 
bracket and convenience outlet.)...... .. ++ ++ ++ ++ ++ Yogt. See General Necessities Corp. 
RADIO TRANSFORMERS. See Radio Cireuit Components § Raic Mfg. Co., 123 N. Albany Ave., Ward Refrigerator Co., 6901 8. Alameda, Los Angeles, Cs) 
RADIO TUBE BASE BRANDERS. See Engraving Radio SOND. Gc anvenes necbiant “ase White Mountain. See Maine Mfg. Co. 
Panel Russell & Stoll Co.. 53 Rose, New York F B W M . -- E white Seal. See Louisville Refrigerator Co. 
RADIO TUBE BASES. See Radio Molded Parts. Square D. Co., ine: CMMs cceanaes s6 44 w. ‘+ +* REFRIGERATOR CONDENSER UNITS. See Condenser 
RADIO TUBE BULBS (Unfinished). See Bulbs, Glass. Stanley . Patterson, 150 Varick, New . Units, Refrigerator. 
RADIO WIRING HARNESS lice tor radio Steel Clty. Blec. Co,” Pittsburgh, Pall #10211 1B REFRIGERATOR FITTINGS i 
Special wiring cable an arness assemblies for o j e. Ni Commonwealth Brags Corp., 57 ‘ommonwealt: ve., 7 
battery connections, radio paced adapter rv ey for — york. « wy Co.. 15. Past Pisses, ~_ pn See > Eee troit, Mich. 
verting battery operated receivers to .C. operation ; 7“ wittings Co.. 711 Cherry. Phil a- ay 
Rocket Ataplers for Power “Tuber? Loud “Speaker Beton: V-gQiy fitingn Co.. Yi Ghat, “Pitia: | °” a Maer 
sion Saas heading also includes auto ignition water Bd "1417 Sansom, Philadelphia F ........ E Burke Controller Co., 369 Lexington Ave., New York, N. Y 
a. ‘ Fabrie C Westinghouse Elec. & Mfg. Co., East Dunco. See Struthers Dunn, Ine. 
Aegan are aca chg i  e 7 is, M PGR SO. 9 cnc cckoaenveicenaeees F BWM.... General Electric Co.. Schenectady, N. Y. 
Seek: ie, ees SS Bene Soe Fae, See. Zale. See Flectrie Products Co. Roller-Smith Co., 239 Broadway, New York, N. Y. 
ee ee ee ee RECORDERS, Elapsed Time. See Indicators, Operation. | Signal Engineering & Mfe. Co.. 148 W. 14th, New York 
og oe mae 4 rate ee iway, New York, N. Y. REDUCERS. Socket. See Socket Reducers. Struthers Dunn, Inc., 1133 Race, Philadelphia, Pa. 
Alpetrand. ‘See Alpha Radio Supply Co. / N. T- REFLECTOR LENSES. See Lenses. Wilcolator Co.,'17 Nevada, Newark 
American Braiding Co., Holyoke, Mass. REFLECTORS. Porcelain Enameled, Steel REMOTE CONTROL SWITCHES. See Switches, Remote 
Belden Mfg. Co., 2310B 8. Western Ave., Chieago, Mil. ABolite Reflector Co., 7500 Sherman Ave., Cleveland, O Control. 
Birnbach Radio Co., 254 W. 3ist St, New York, N. Y. penjamin Elec. Mfg. Co.. 120 S. Sangamon, Chicago, IU. REMOVERS, Coil 
Blue Ribbon. See Crescent Braid Co. Cello, Inc., 96 Prince, New York, N. Y. Ewing Mfg. Company, Middleport, Ohio. 
Brach Mfg. Co., L. S.. Newark, N. J. m. Dunlap Co., John, Carnegie, Pa. RESISTANCE 
pe ey Co., 300 S. Racine Ave., Chicago, Durex. See Wheeler are >. on m Boxes. See Instruments, Laboratory Standard 
. Federal Electric Co.. 8709 S tate, cago, . Coi ores. See Cores, Resistance. 
Connectoralds. See Alden Mfg. Co. York, N. ¥ Goodlites. See Goodrich Elec. Co. a Fa See Instruments. 
Cornish Wire Co., 30 Church, New York, N. Y. Goodrich Elec. Co., 1650 Ogden Ave., Chicago, Il. Units, Radio See Radio Circuit Components. 
Corwico. See Cornish Wire 5 I Isolux. See Wheeler Reflector Co Units. See Units, & Grids. 
Crescent Braid Co., Providence. = NJ Ivanhoe Division of Miller Co., Cleveland. Wire. See Wire Bare R 
Crescent Insulated Wire & Cable Co... Trenton, N. J. Marbelite Art Products Co., 140 N. Robey, Chicago, Ill. 
De Luxe, 50 W. Houston, — York, N. ¥. Maxolite. See Raleo Mfg. Co. RESISTORS 
Echo. See Cornish Wire Monk, H. E., 18 Warren, New York, N. Y. Lautz. Mfg. Co., 245 N. J. R.R. Ave., Newark, — J. 
Enterprise, Mfg. Co., Third & Dauphin Sta, Philadelphia, Monk, TH. E.. 18 Warren, New York N.Y. tcago, Til Ohmite Mfg. Co., 642 N. Albany Ave., Chicago. 
Pa. (Adapters). " 1 Elkh Ind. Oamed. See Overbaugh & Ayers. Ward-Leonard Electrie Co.. Mount Vernon, N. x. 
a. ee Ts SS SS, Overbaugh & Ayers, 411 8. Clinton, Chicago, TI. RESISTORS. See Units, Rods & Grids, 
ap 8 S 2 ometers. 
Lusterized. See American Braiding Co. Para Steel. See Wheeler = Co. REVOLUTION COUN ” ae 7s 
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LAVA @ 


Manufacturers adopt Lava because, 
in the manufacture of electrical ap- 
pliances, the properties of Lava in- 
sure dependable parts. Made to 
special design each Lava insulator 


becomes an important component 
part of the finished product. 





AMERICAN LAVA CORPORATION 


1425 William St. Chattanooga, Tenn. 


Manufacturers of 





HEAT RESISTANT INSULATORS 





Manufacturing 


The half inch 
FIBROC strip above 
is 1/16” thick. Note 
how flexible it is—no 
surface cracking. 


FLEXIBLE 


FIBROC 


for Cold Punching 


OR those manufacturers who 
punch their own insulating parts, 
Fibroc has solved their punching prob- 











lem with a flexible material having all 




















“QUALITY” 


Special Porcelain 


Refractory Tubes for Every Use| 


COLONIAL INSULATOR CO. 
Akron, Ohio 


— 


Established 1892 


the superior qualities common to other 
grades of Fibroc, mechanical strength, 
dielectric strength and stability—yet it 
may be punched cold in thicknesses up 
to 3/32” with perfectly smooth edges. 


Whether you purchase your small in- 
sulating parts complete to specifica- 
tions and ready for assembly, or 
whether you punch them yourself—you 
will find Fibroc an ideal and economi- 
cal material for practically any insulat- 
ing purpose. 


The Fibroc plant turns out millions of 
punched parts of intricate design every 
month, and is splendidly equipped to 
meet your requirements, regardless of 
size or quantity. 

Let the Fibroc engineers show 

you how Fibroc may be used to 


advantage in your product. Speci- 
fy FIBROC on your blue prints 


XS 
y 

y 

a 


\ 





FIBROC INSULATION CO. 


245 Lincoln Avenue 


VALPARAISO, IND. 
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RHEOSTATS, 
Motor-Controlling. See Controllers, also Rheevtate 
Radio. See Kadio Keceiver Parts. 
Sewing Machine. See Controllers. 


RHEOSTATS 
KEY 
i a ee Bec 5 
a eee see D 
Meter Testing (Laboratory)...........00-. pee L 
PI I isc nonecycenns penecceses ones See P 
Motion Pictures (Projector Lamp).......... See M 
Motor Starting, Field and Speed Reeulating’ a os - 
Allen-Bradley Co., 494 Reed, Milwaukee .. ........ L 
Biddle, James G., 1211 Arch, a wes diigo elo ater ie 


Brach Mfg. Corp., L. 8., a 
(Radio Battery Control.).....0..c00. «. Bove ee cece 
Bradieystat. See Allen-Bradiey Co. 
Controlite. See Ward Leonard Elec. Co. 
Crown Rheostat & Supply Co., 1910 Park 


Ave., West Chicago, Ill. ee i eee 
Cutler ‘Hammer, Inc 1288 “st Paul 

Ave., Milwaukee, OS gers SE isi BD iu 
Economic Khevstat Switch Co., 3551 N. 

5th, Philadelphia, Pa.........-.eee+. P nc ce 00 06 08 
Electric Controller & ae. Co., 2700 E. 

Torn, GEOTERE, Drrcccsevccscvcsies 
Electric Products Co., “17 25 Clarkstone 

MG, Cheretand, Gucoccrcecccorscccnee oe _eete Ky. 
General Electric Co., Schenectady, N. Y. F ........ Lb 


——— Van Winkle- ‘Munning Co., Mata- 


N. J. 

Holzmulier, C. J., 1108 Howard, San Kran- 

ORO, TONE. cneccnnsese ceccvecessnness 00 «6s Des #645 
Klieg! sros. ceo Elec. Stage Light- 

ing Co., 321 W. New Yer, N. Y.....D..M.. 
Knoeller Elee. eg Pere, Wis..... Se 
National Elee. Controller Co., 5315 Ra- 

venswood Ave., Chicago.............++ FBD..ML 
Optimus. See Hanson-Van Winkle-Mun- 

ning Co. 
Robertson, Leo F., 536 W. 22nd, New 

OER, Te. Hn ccccncnsescascvepicncce «s 0s 06 oe ME. 0s 
Rubicon Co., 29 W. Sixth, Philadelphia, 


"a. ee s 
Schasfer Bros. Co., 1059 W. llth, Chieago .. B 
Simplicity. See Cutler-Hammer Mfg. Co. 
Union Elec. Mfg. Co., Milwaukee, Wis.. F .......... 
Universal. See Ward Leonard Elec. Co. 
Vitrohm. See Ward Leonard Elee. Co. 
“~ Leonard Elec. Co., Mt. Vernon, 


A 
Watton. See Electric “Products Co. 
Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. 
RINGS Seal. See Packing. 
RIVETS 
Chase Brass & Copper Co., Waterbury, Conn. 
Chicago Rivet & Specialty Co., 1830 S. 54th, Chicago, Dl. 
Hassall, Inc., John, 402 Oakland, Brooklyn, N 
Hungerford Brass & Copper Co., Div. 
Companies, Inc., 88 Lafayette, ow York 
Manufacturers Belt Hook Co., 1315 W. Congress, Chicago, Il 
Merwin Mfg. Co., Bridgeport, 29 ‘(Solid & Tubular). 
Nelson Rivet Co., Taunton, Mas 
Stimpson Co., Edwin B., 70 Franklin Ave., Brooklyn, N. ¥ 
Thomson Mfg. Co., Judson L., Waltham, Mass. 
Tubular Rivet & Stud Co.. 87 Lincoln, ° 
Waterbury Brass Goods Co., Waterbury, Conn. 
Wright & Corson Mfg. Co., Bridgeport, Cenn. 
RODS, Resistance. See Units, Rods and Grids. 
ROLLER BEARINGS. See Bearings, Ball and Roller. 


ROLLS, Coll Flattening 

ee Machine Tool Works & ee Iron Co., Atlanti« 
Chestnut St.. Broo Y. 

RUBBER BELTS. See Belts, = Thy 


RUBBER, Hard 

Hard Rubber, Ebonite, Vulcanite. 
Aetna Rubber Co., 815 E. 79th, Cleveland, O. 
American Hard Rubber Co., 11 Mercer, New York, N Y¥ 
Connecticut Hurd Rubber Co., West Haven, Conn. 
Goodrich Rubber Co., B. F., Akron, O. 
Luzerne Rubber Co., Murhead, near Dewer. Trenton, N. * 
Mahoganite. See American Hard Rubber Co. 
New York Hard Rubber Turning Co., 212 Centre, New York. 
Panelyte Co., Enterprise Ave., Trenton, N. J. 
Radiolite. See Superior Hard Rubber Co. 
Stokes Rubber Co.. Trenton, N. J. 
Superior Hard Rubber Co.. Butler, N. J. 
Ty. S. Rubber Co., 1790 Broadway, New York, N. Y. 
Vulcanized Rubber Co. 251 4th Ave.. New York, N. Y 
Vulco Panels. See Vulcanized Rubber Co. 


RUBBER, MECHANICAL GOODS 

Goodrich Rubber oy — _ —s, 0. 

Republic Rubber Co.. oungstow n, 

RUBBER, SEMI- HARD. See Rubber Mechanical Goods. 
RUBBER, Sponge 

“oycraft Rubber Co., Ashland, O 

RUBBER TAPE. See Tape, Rubber - a re 
RUBBER TUBING. See Tubing, Rubbe 

RUST PROOFING. See Plating & Finishing. 

SAL AMMONIAC. See Chemicals. — 

SALTS, Battery. See Chemicals. Batte 

SATURATING TANKS. See Wire Manufacturing Machines 
SCREW SHELLS, Socket. See Shells, Screw Socket. 


SCREW DRIVING MACHINES 
Vim Electric Tool Co., 149 Broadway, New York, N. Y. 
SCREW MACHINE PRODUCTS 


Aluminum Co. of America, 2444 Oliver Bldg., Pittsburgh, Pa. 


Barnes Co., Wallace, Bristol. Conn. 

Blake & Johnson Co., Waterbury. Conn. 

Bridgeport Brass Co., 774 E. Main, Bridgeport, Conn. 

Brighton Screw & Mfg. Co., 1456 Harrison Ave., Cin- 
cinnati, O 

Ceioron Co., Bridgeport, Pa 

Chapman Machine Co., Terryville. Conn. 

Chase Brass & Copper Co., Waterbury, Con 

Clark Metal Products, Inc., 490 Hancock an. , Bridgeport, 


onn. 
Colonial-Premier Co.. 225 W. Ohio. Chicago, Il. 
fureka Tool & Machine Co., Newark, J. 
Faries Mfg. Co., Decatur, Til. 

Hubbell, Inc., Harvey, Bridgeport, Conn. 


Electrical Manufacturing 








Screw 
PE wan 
Products 
a S © UP TO 2% in. 
DIAMETER 


OLSON MFG. CO. 
56 Commerical St. 
WORCESTER, MASS. 














Indianapolis Screw Products Co., 621 N. —_— Indianapolis, 
Linden & Co., 891 Broad, Providence, R. 

Meisel Press Mtg. Co., ¥44 Dorchester Ave., Boston, Mass. 
Olsen Mfg. Co., 56 Commercial, Worcester, ‘Mass. 

Pheoll Mfg. Co., 5700 Rooseveft Rd., Chicago, Ml. 

Plume & Atwood Mfg. Co., 474 Bank, Waterbury, Conn. 
Progressive Mfg. Co., Torrington, Conn. 

scovill Mfg. Co., Waterbury, Conn. 

Steiner & Co., 297 Washington, na N. J. 

Thomaston Mfg. Co., Thomaston, 

Trumbull Elec. Mfg. Co., Plainville, » Conn. 

Waterbury Brass Goods Corp., Waterbury, Conn. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


SCREWS, Cap (Cut Thread) 

Bristol Co., Waterbury, Conn. 

tiarttord Machine Screw Co., Hartford, Conn. 
SCREWS, Drive 

Parker-Kalon Corp., 190 Varick, New York, N. Y. 


SCREWS, Machine 

Chicago Nut Mfg. Co., 2513 Cullerton, Chicago, Ill. 

Clark Metal Products, inc., 490 Hancock Ave., Bridge- 
pert, Conn. 

Hubbell, Inc., Harvey, Bridgeport, Conn. 

New England Screw Co., Dept. A, 44 Farnsworth, Boston, 

Pheoll Mfg. Co., 5700 Roosevelt Rd., Chicago, Ill. 

Progressive Mtg. Co., Torrington, Conn. 

Scovill Mfg. Co., Waterbury, Conn. 

Strong, Carlisle & Hammond, 1392 W. Thirc, Cleveland, O. 


SCREWS, Machine (Cut Thread) 

American Screw Co., Providence, Z, 

SECOHMMETERS. See Instruments, Laboratory Standard. 
SEGMENTS. See Discs, 4rmature. 


SEPARATORS, Storage Battery 

Baltimore Battery Separator Co., — Md. 

Campbell Elec. Co., Kansas City, N 

Carlile & Doughty, 2530 N. Broad, * ‘Philadelphia, Pa. 

Chattanooga Battery Box Co., Chattanooga, Tenn. 

Certified. See Ermet Products Ca 

Consumers Rubber Co., 1302 Ontario, Cleveland, O. 

Ermet Products Co., Sherman Drive & 16th, Indianapolis, 
Ind. (Wood.) 

Estes & Sons, E. B., 25 Vanderbilt Ave., New York. 
(Wood. ) 

Indianapolis Box & Separator Co., 1450 E. 19th St., 
Indianapolis, Ind (Wood. ) 

Indianapolis Mfg. Co., Indianapolis, Ind. 

inseco. See Indianapolis Box & Separator Co. 

Link & Hemrick, Inc., 555 W. 52nd, New York, N. Y. 

Red Band. See Indianapolis Mfg. Co. 

Stewart Mfg. Co., Wm. E., 14th & Elm, Flint, Mich. 


Wick Lumber Co., R., 539 W. 52nd, New York. (Wood.) 
SHADES 
Aluminum. See Shades, Metallic. 
Asbestos. See Shades, Fabric 
Bamboo. See Shades, Fabric. 
Brass. See Shades, Metallic. 
Cast Metal. See Shades and Domes. 
Copper. See Shades Metallic. 
Cretonne. See Shades, Fabrie. 
Leaded. See Shades and Domes. 
Leather. See Shades, Fabric. 
Linen. See Shades, Fabric. 
Mica. See Shades, Mica. 
Molded. See Molded Insulation. 
Mosaic. See Shades and Domes. 
Paper. fee Shades, Fabric. 
Parchment. See Shades, were, 
Silk. See Shades, Fabri 
~~ Metal. See Shades, Metallic; also Shades and 
Jomes. 
Steel. See Shades, Metallic. 
Tin. See Shades, Metallic. 
Zinc. See Shades, Metallic. 


SHADES. Fabric 
Asbestos Cretonne, Leather, Linen, Paper, Silk, Bamboo, 
Parchment. 
Acme Lamp Shade Co., 630 W. Madison, Chicago. (Silk.) 
Adelphi Lamp Shade Co., 242 Fifth Ave, ‘New York. (Silk.) 
Agairetee cant Shade Co., 160 Madison Ave., New York, 
) 


Andrews Co., C. M., 82 E. 30th, New York, N. Y. (Silk.) 
Art Lamp Shade Studios, 316 Fifth Ave., New York, N. Y. 
Audrey Art Shade Studios, 105 Thatford Ave., Brook 





SCREW MACHINE PRODUCTS 
AND SPRINGS 
for every purpose 


WILLIAM STEINEN & COMPANY 
297 Washington St. Newark, N. J. 
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Block & Co., L. D., 37 E. 18th St., New York, N. Y. 
Borghese. See Hall, Chas. 
Daiger Co., Charles V., 76 Essex, Boston, Mass. (Silk.) 
Eastern Art Shop, 14 W. lyth, New York. (Parchment.) 
Foss Parchment Shade Studio, 1338 E. 12th, Oakland, Cal. 
(Parchment. ) 

Foslite. See Fess Parchment Shade Studio. 
Frostelene. See Art Lamp Shade Studios. 

W. Fourth, Cincinnati 


Ohio. (Paper.) 

Hall, Chas., 3 E. 40th, New York, N. v Pa . Parchment. ) 

Hanson Co., Paul, 15 E. 26th, New York, (Chintz. ) 

Harris Mfg. Co., 122 University Place, ‘New York! N. Y. 
(Parchment. ) 


Herco Art Mfg. Co., Meriden, Conn. 

Hoft Studio, 46 W. 21st, New York, N. Y. (Parchment.) 

Idealite Elec. Lamp Shade Mfg. Co., 7 E. 17th, New York, 
N. Y. (Parchment.) 

Kapa Shell. See bt E. H. 

Kerwin. See Hall, 

Kno-Glair. See Hamilton, M. E. 

Lamb Bros. & Greene Corp., Napannee, Ind. (Silk.) 

Luxrite. See John H. St. John. 

Maxwell-Ray Co., Milwaukee, Wis. (Siik.) 

— 3 & Shade Co., 210 N. Second, Philadelphia, 
a (Silk, 

Morimura — , 58 W. 28rd, New York. (Bamboo, Silk, 
Cretonn 

Posen. Novelty Co., 87 E. 10th, New York, N. Y. 
(Parchment. ) 

Patent Lamp Shade Co., 1361 Franklin Ave., Philadelphia 

Peerless Lamp Shade Mie. Co., 114 E. 25th, N. Y. (Silk) 

R. D. Electric Co., Fort Wayne, Ind. (Linen and Silk.) 

Reuter, Wm., 32 W. 34th, New York, N. Y. (Silk.) 

Rindsberger Mfg. Corp., 22 E. 24th, Chicago, Ill. 

Rosita Studio, 10 W. 28th, New York, N. Y. (Parchment 
and Leatherette.) 

Sanderson’s Art Co., Milwaukee, Wis. (Parchment.) 

Springel & Son, A., 26 8, 8rd, Philadelphia, Pa. 

. oo, John H., 1298 Atlantic Ave., Brooklyn, N. Y. 

.) 


Straus-Hohenstein Co., 133 W. 21st, New York. (Silk.) 

Superior Lamp Shade Manufacturers, 72 Madison Ave., New 
York, N. Y. (Silk.) 

Tapestrelle Corp., 44 E. 29th, New York, N. Y. 

Tombs Studios, Wm. H., 72 Pennsylvania Ave., Newark, 
N. J. (Parchment Paper. ) 

Trio Mfg. Co., 610 N. American, a. Pa. (Silk.) 

Troy Art Studio, 624 2d Ave., Troy, N. 

Utility Shade Co., Tenafly, N. J. 

Vogue Lamp & Shade Co., 130 W. 17th, New York, N. Y. 
(Parchment. ) 

Volkman Co., 3223 W. Lake, Chicago, Ill. 

Wardwell, E. H., 11 E. 36th. New York, N 


SHADES AND DOMES 

Leaded, Mosaic or Figured, Stamped or Cast Metal. 
Art Shade Co., 223 N. Desplaines, Chicago, Ill. 
Badanes Mfg. Co., 62 Greene, New York, N. Y. 
Bayley & Sons, 105 Vanderveer, Brooklyn, N. Y. 
Mutual Sunset Lamp Co., 21 E. Houston, New York, N. Y. 
Royal Art Glass Co., 2572 Park Ave., New York, N. Y. 
Western Art Glass Shade Works, 101 Turk, San Francisco. 
sHAGES, FACTORY WINDOW. See Window Shades, 


SHADES, Metallic 
Tin, Aluminum, Brass, Copper, Zinc, Steel. 

A. A. Elec. Mfg. Co., Bridgeport, Conn. (Sole selling agent, 
Harry Pickhardt, 129 W. 15th, New York, N. Y.) 

Durex. See Wheeler Reflector Co. 

Faries Mfg. Co., Decatur, Ill. (Brass, Aluminum, Tin, 
Copper. ) 

Frink Co., Inc., 369 Lexington Ave., New York, N. Y. 
(Aluminum, Brass, Zinc, Iron, Steel.) 

Hubbell, Inc., Hurvey, Bridgeport, Conn. (Aluminum, Brass, 
Steel, Tin.) 

Miller Co., Maries. Conn. 

Monk, H. E., 18 Warren, New —. N. Y. (Tin, Aluminum, 
Brass, Copper, Zine & Steel 

Oameo. See Overbaugh & Ayres Mite g. Co. 

Overbaugh & Ayres Mfg. Co., 411 8. Clinton, Chicago, Ill. 

Richardson Reflector Co., 16 Hudson, New York, N. 

Western Reflector Co., 1221 W. Madison, Chicago. (Tin. 

Wheeler Reflector Co., 275 Congress, Boston, Mass 

SHADES, Mica 

Hirsch Mica Co., 1087 Flushing Ave., Brooklyn, N. Y. 

Huse-Liberty Mica Co., 73 Long Wharf, Boston, Mass. 

Kant-Krack. See Huse Liberty Mica Co. 

Mica 1 sulator Co., 200 Varick, New York, N. Y. 

Storrs }fica Co., 11 Park Place, New York, N. Y. 

Tar Heal Mica Co., Plumtree, N. C. 

Tarmilite. See Tar Heel Mica Co. 

SHAF** Conre Nes. See Couplings, 

SHAFTS, Flexib See Tubing, Flexible Metallie. 


SHAPING MACHINES,. Coll 
Munsd*rf Company, W. P., 720 Frankfort, Cleveland, Ohie 


SHEARS, Insulation 

Electric Service Supplies Co., 17th & Cambria Sts., Phile- 
delphia, Pa. 

SHEET STEEL CABINETS. See Cabinets, Sheet Steel 

SHELLS, Screw Socket 

Chase Brass & Copper Co., Waterbury, Conn 

Dallas Brass & Copper Co., 820 See, Chicago, Ill. 

Patton-MacGuyer Co., Providence, R. I. 

Risdon Mfg. Co., Naugatuck, Conn. 

Scovill Mfg. Co., Waterbury, Conn. 

Torrington Mfg. Co., 70 Franklin, Torrington, Conn. 

Waterbury Brass Goods Corp., Waterbury, Conn. 

Waterbury Button Co., 800 S. Main, Waterbury, Cona 
(Miniature. ) 

SHUNTS, Instruments. See Instruments, Laboratory Stand- 


SIGN FLASHERS. See Flashers, Sign. 
SIGN LETTER LENSES. See Lenses. 


SILICA 
Ottawa Silica Co., Ottawa, TL ‘Flint Shot.” 
SILK, Cloth Insulated. See Cloth & Paper. 
Shades. See Shades, Fabric. 
Tape. See Tape. 
Thread. See Yarn, etc. 


SILVER, Metal and Wire 

Raker & Co., Inc., 54 Austin, Newark, N. J. 
Handy & Harman, 57 William, New York, N. Y. 
Wilco. See Wilson Co., H. A. 

Wilson Co., H. A., 97 Chestnut, Newark, N. J. 











Electrical SLATE SCREW MACHINE PRODUCTS 
Large Stocks—Quick Deliveries. Send in Brass or Steel 


your Slate orders to us. 


DAVIS SLATE & MFG. CO. 
618 East 40th St., Chicago, Ill. 








Send us your specifications for 
an estimate. 
LINDEN & COMPANY 
891 Broad St., 
Providence, R. I. 





36 
Mabie Sie co, SLATE 
GOODS 





Fair Haven 
Vermont 
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paralleled 


HOMAS MADE porce lains not 
] only promise but insure an un 
de of isulatio 
ied cr 


y that only 


COCHPAEE ORME (71 | (tf 
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Our clay specialties, plain and 
threaded tubes, and Refractory 
Porcelain for Electric Heating 


Appliances are superior in every 
way; and “PORCELAV A” 


es the best Pyrometer Insu- 
tation. 


Burgess & Company 
East Liverpool, Ohio a Your Ingu 
The R. 


Factory at Wellsville, O. 
Thomas & Sons Co. 
: - 





Chicago Representative: 
F. D. FARNAM & CO. 
358 No. Wells 8t., Chicago, DL 















































The Beacon 


guiding you straight to 
porcelain satisfaction 


Porcelain buying is not a gamble or a matter 
of guess work if you specify or insist 
upon getting STAR Quality. Star 
Porcelain is real quality and 
yet the price is as low as 
some inferior kinds. 

Let STAR Quality 

guide you. 





We are specializing in qual- 
ity porcelain of special 
design, and our modern 
equipped plant enables us to 
quote favorable prices. 


| THE AKRON 
PORCELAIN CO. 


Formerly The Mogadore Insulator Co. 


j N EW JERSEY Akron, Ohio 
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SILVER SOLDER. See Solder, Silver. 
SINE WAVE OSCILLATORS. See Instruments, Laborator) 
Standard. 


SKINNERS WIRE. See Scrapers. 
SLABS, Switchboard. See Asbestos Slabs; also Meldec 
Insulation, Slate; Soapstone. 


SLATE 

For Switchboard Slabs and _ Barriers. 
Davis Slate & Mfg. Co., 618 E. 40th, Chicago, Ill. 
Electrical Specialties Corp., 50 Pearl, Boston, Mass. 
fair Haven Marble & Marbleized Slate Co., Fair Haven, Vi 
Penrhyn Slate Co., Hydeville, Vt. 
Portland-Munson Slate Co., Portland, Me. 
Structural Slate Co., Pen Argyl, Pa. 
SLEEVE-BEARINGS. See Bearings and Bushings 
SLEEVING, Cotton. See Tape, Cotton. 
SLOTTING FILES. See Files. Commutator Slotting 


SLOTTING MACHINES and TOOLS, Commu 
tator 
(Mica _ Undercutters) . 
Allen Electric & Equipment Co., Kalamazoo, Michigan 
Binghamton Flexible Shaft Co., Binghamton, N. Y. 
Surton & Rogers Co., 857 Boylston, Boston, Mass. 
Electric Service Supplies Co., 17th & Cambria Sts., Phila 
delphia, Pa. 
General Electric Co., Schenectady, N. Y. 
Hobart Bros. Co., Troy, Ohio. 
Hullhorst Micro Tool Co., 3240 E. Monroe, Toledo, O. 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, 
Ill. 


Imperial. See Martindale Elec. Co. 

Martindale Electric Co., 1262 W. Fourth, Cleveland, Ohio 
Onan, David W., 43 Royalstone Ave., Minneapolis, Minn 
Peerless. See Electric Service Supplies Co. 

Ransom & Randolph Co., Superior & Chestnut, Toledo, Ohio 
Simplex. See Weidenhoff, Joseph. 

Weidenhoff, Joseph, 4352 Roosevelt Rd., Chicago, Ill 
SNAP SWITCHES. See Switches, Snap 


SOAPSTONE 
For Switchboard Slabs and 

Alberene Stone Co., 153 W. ord ‘New York, N. Y. 

Lin-Stun. See Westinghouse. 

Soapstone Products Co., 97 Warren, New AS. x 

Westinghouse Elec. & Mfg. Co., LK Pittsburgh, Pa 

SOCKET LININGS. See Linings 

SOCKET SHELLS. See Shells, hone ‘Socket. 

SOCKETS, Flashing. See Flashers, Sign. 

SOCKET Chain and Attachments 
Pull Chain, Chain Links, Chain Adjusters, Acorns, 
Extensions, Insulation Chain Splicers. 

Abbott. See Harvey Hubbell, Inc. 

American Brass Co., 25 Broadway, New York, N. 1? 
(Acorns. ) 

Arrow Electric Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. 

Benjamin Electric Mfg. Co., 120 S. Sangamon, Chicago, 1 

Bryant Electric Co., Bridgeport, Conn. 

Duplex. See Warner Bros. Co. 

Eade, John E., 104 Point, epenaeaes, R. 1. Links, Insulators 

Easylite. See Rittenhouse Co., E. 

Economy. See Harvey Hubbell, “2 

Flory, Wm. E., 38 W. 32nd, New York, N. Y. (Decorative 
Pull Chains.) 

Gripper. See Wittenberg Bros. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. (Metal Pull Tassel.) 

Hubbell, Inc., Harvey, Bridgeport, Conn. (Links and Acorns. 
Metal Pull Tassels.) 

Paiste. See Hart & Hegeman Mfg. Co 

Pass & Seymour, Inc., Solvay Sta., Syracuse, N. Y. (Pull 
Chain Tassel.) 

P. & S. See Pass & Seymour, Inc. 

Rittenhouse Co., A. E., Honeoye Falls, N. Y. (Sole Selling 
Agent, Hatheway & Co., 16 Hudson, New York, N. Y.) 

Rodale Mfg. Co., 200 Hudson, New York, N. Y. 

Royal. See Sears, Henry D. 

Scovil Mfg. Co., Waterbury, Conn. (Acorn.) 

Sears, Henry D., 50 Boylston, Boston, Mass. 

Weber. See Sears, Henry D. 

Wittenberg Bros., 60 Shipman, Newark, N. J. Links. Insr- 

SOCKET REDUCERS 

Arrow Elec. Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. 

Benjamin Electric Mfg. Co., ay > Sangamon, Chicago, Ill 

Can-del-lite. See Sears, Hen 

Eagle Electric Mfg. Co., 59 Bail, _ York, N. Y. 

Electric Co., 94 Allyn, Hartford. Conn 

General Electric Co., Merchandise Dept., Section W-232, 
Bridgeport, Conn. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. 


SOCKETS, Radio. See Radio Receiver Parts. 


SOCKETS AND RECEPTACLES, Lamp 
Bases other than Sentese (or Medium) are indicated 
as follows: Mogul, M; Candelabra (or Miniature), C 
BOF cccvpovecncceccsescceccvcceccetes See K 
MEER ccccccccccccccccccccceces See W 
Motel Ghel .ncccccccccccccccccccseces See B 
WOMRIM §ccccccccccccccccncccorcveces See A 
Pull Chadm .nccccccccsccccccesseccccs See P 
WS TRPORGR .ccccccccccvcccccecccess See T 
Si ee Ree See A 
A. B. C. See Leviton Mfg. Co. 
Acme Elec. & Mfg. Co., Canal & 
Hamilton Ave., Trenton, N. J..... 2. -. ee ee ee ee B 
Ajax Elec. Specialty Co., 1926 
Chestnut. Gt. Lewis, Me. ......0... ._W 
Alabax. See Arrow Elec. Co. 
Appleton Electric Co., 1730 Wellington 
Ave., Chicago, li. 00s RN ASS2ERSOS0008 26 26 8% 08 7 
Armstrong & White, 9th one aay 
Ave., Pittsburgh, Pa. as os ce ee ee ew 


Arrow Elec. Div. of Arrow- Hart “& 
Hegeman Elec. Co., Hartford, Conn. M C K T P BA 
Arrogrip. See Arrow Elec. Co. 
A. & W._ See General Outdoor Adv. Co. 
Beaver Mfg. Co., 625 N. Third, New- 
BE Te. Gewcdatsccdasiwsccddedecs «+ Cuscae ¥ DB 


Electrical 









* For those who want the best 


eg SOLDERING FLUID 

Non-poisonous, non-corrosive, eco- 

” : . qromical. quick acting. Shipped in 
: tin. A liberal sample free. 


The 
Ruby Chemical 
Company 
Columbus, Ohle 











PORTLAND-MONSON 
SLATE CO. 


Quarriers of 


Monson Slate 
for Electrical 
Purposes, Natural 
Black, Oil Finish 
Quarries: 
Monson, Maine 


Office, Portland, Maine 














Best. See United States Elec. Mfg. Corp. 


Bryant Elec. Co., Bridgeport...... NBCcETRPSB A 
C- See Cutler- . ad Mfg. Co. 
Circle F Mfg. Co., Tren N, wo. 2? PR Se 


J.. 
Circle T. See Trumbull “Flee. Mfg. Co. 
Colt’s Pa a Fire a Mfg. Co., 
ford, Conn. 


Hart eeerccseccese 60 66 90 ce 80 88 
Connecticut Elec. Mfg. “Co. » Bridge- 
Pie SOR,  cucesececsesecscccsccs dy | edie ie 


Crouse-Hinds Co., Syracuse, N. bs Bo ss os os atlox 
Cutler-Hammer, Inc., 12 





Paul Ave., Milwaukee, Wis.. gE?.. 8 A 
Durex. See Wheeler Reflector Co. 
= & Elec. ot Co., 59 oa, Brook - 

yn, N. Coceccseccse 00 0 ce 08 08 88 88 
Economy "Fuse & * Mfg. *"Co., 2717 

Greenview Ave., Chicago, Ili....... soso csoe FB an 


Far- = —y Mfg. Co., 368 Broome, 


York, N. Y. 
Federal Electric Co., 8700 . State, 
Chicago, Ill. Pry bia ét eu at ae oe 
Flute. See Pass & "Seymour. 
Flutelier See Pass & Seymour 
Frink Co., Inc., 369 Sabaoees Ave., 


Gaynor Elec. Co., Bridgeport, Conn... ............ 4 
General Elec. Co., Section W-232, Mer- 

chandise Dept., Bridgeport, Conn...M C K T P BA 
Glow Elec. Co., a Queens, Long 


ew, ft 3S Se Peer M. B 
Hlart & Hegeman, Div. of Arrow-Hart 
& Hegeman Elec. Co., Hartford, 
ET Oe re nee peer cgTzPB A 


Hoosick Falis Radio & Elec’l Parts 
a Co., Hoosick Falls, N. Y...... WD pn a6 4d. 40. O2 


a RR ee eee 
Leader. See Leviton Mfg. Co. 
Leiser W. A., 1607 Sansom, 

Philadelphia, Ul MalisdichhcukauGee 0% 206s 6s 26 wee 
Leviton Ra) Co., 226 Newell, Brook- 


lyn 
Leveliee. See McGill Mfg. Co. 
oie Bell. See Hart & Hegeman. 

t-A-Catch. See Connecticut. 

MeGill mee. Ge. Wee 808............P BA 
Majestic Elec. Mfg. Co., 806 N. ween 

St. Louis. (Lamp Receptacle.) . 
a 8 Elec. =: 499 E. 70th, New 


N. aA nom 
Molded” Socket Corp., Railroad. Pa... ....K ...... -- 
Multi Elec’l Mfg. Co., 1840 W Lith, 

Chicago, Il. 
Multilok. See Circle F Mfg. 
Newgard. See Multi Elec’l Mfg. Co. 
New Wrinkle. See Bryant Elec. 
Noark. See Colt’s Patent o Arms. 
One 4 All. See Propp Co. 
P. & 8. See Pass & Santon 
» & Seymour, Solvay Station, Syra- 

i Me, MAciiniten sabeek snes << HBcugvTre. a 
Paulding, John I., New peanee. Pas ok 62 0s ce 
Perkins. See Bryant Elec. 

Poreeiain i aan” ts Findley, Dea te iw! ee esele ce, aa tee 
Propp Co., M., “Broadway, New 


York, N. 4 couse es 
Quick Catch. See Hubbeil, Inc. 
Royal. See Sears, Henry D. 
Safti Soc. See Molded Socket Corp. 
Searo, Henry D., 80 Boylston, Boston 
Security. See Circle F Mfg. Co. 
Shurlock. See i & a 
eport, 


SCcCg rT? Bs 


Siemen Co., Bridg és wale oe 96 am KD 
Taplet Mfg. Co., 3709 Powelton Ave., 

Philadelphia, Pa. scene sai ae ae a ace Sc 
TEC. See Electric Company. 


Titan. See Bryant Elec. Co. 





Trumbull Elec. Mfg Co, Pipin- A 

ville, Conn. Raehed WS ue Ke e900 ee 
Union Insul. Co., Parkersburg, 2) rae ; 
United States _— Mfg. Corp., 222 W. 

14th, New Yo a Paseineanedee co «6 P os 
U._8. Electric = 311 ae itis ° 

Trenton, N. J. oes ° $s eles A 
Walco. See Leiser 3 Co., Ww. 
—— — Co, ‘Waterbury 
Wateon Mfg. Co E.; 5506 N. 

Fifth, Piiiadelphia> “Pa. (Coneealed 

Fixture) .. aeees Stine bese ew 

Weber. See Sears, ‘Henry D. 
Wheeler Reflector Co., 275 Congress 

St., Boston, Mass. Sacseeale eee 
Wiring Devices, Inc., § High, ‘Trenton, ‘ 
Wood Electrie Co., D., 565 Broad- 

way. New York. (Sign Receptacles. ) ee ere ee ee 


Woodwin. See Wood Elec. Co 
Wrinklet. See Bryant Elec. Co. 
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SOLDER, Aluminum 

Allen Co., Inc., L. B., 6750 Bryn me Ave., Chicago, Ill. 

Aluminum Solder Corp. of America, 730 Fifth Ave., New 
York, N. Y. 

Lenk Mfg. Co., 30 Merrimac, Boston, Mass. 

Platt Bros. & Co., Waterbury, Conn 

Solderlume. See Aluminum Solder Corp. of America 

Union Smelting & Refining Co., Newark, N. 

Usarco. See Union Smelting & Refining Co 


SOLDER, Bar and Wire 
Eagle. See Hoyt Metal Co. 

Genuine A. See Hoyt Metal Co. 
Hoyt Metal Co., St. Louis, Mo. 


SOLDER, Self-Fluxing 

American Solder & Flux Co., 2910 N. 16th, Philadelphia. 
Chicago Solder Co., 4210 Wrightwood Ave., Chicago, Il 
Dutch-Boy. See National Lead Co. 

Gardiner Metal Co., 1366 W. Lake, Chicago, Il. 

Kester. See Chicago Solder Co 

Lenk Mfg. Co., 32 Merrimac, Boston, Mass. 

National Lead Co., 111 Broadway, New York, N. Y. 
Solderall Co., 129 Sussex Ave., Newark, N. J. 

Tinol. See American Solder & Flux Co. 


SOLDER, Silver 
Handy & Harman, 57 William, New York, N. Y. 
Wilson Co., H. A., 97 Chestnut, Newark, N. J. 
SOLENOIDS. See Coils, Finished. 
SOLDERING 

Compounds. See Soldering Compounds. 

Irons. See Soldering Irons. 

Machines. See Soldering Machines, Commutator 

Tools. See Torches and Furnaces. 


SOLDERING COMPOUNDS 
Stick Paste, Flux Salts, Fluid. 

Allen Co., Inc., L. B., 6750 Bryn Mawr Ave., Chicago, Ill. 
(Soldering, Stick Piste, — scene Oil, Welder, Alu- 
minum Flux, Fountain Brushe 

American Solder & Flux Co., 2916 N. 16th, Philadelphia, Pa. 
Flux, Paste, Salts, 

Amco. See American Solder & Flux Co. 

Anchor. See Garden City Laboratory. 

Benson Co., Alex R., Hudson, N. Y. (Salts and Paste.) 

Burnley Battery & Mfg. Co., North East, Pa. Paste and 


Stick. 
Brunner . oy — , 217 E. 8rd, Cincinnati, O. 
Callahan & Co., 218 Front, New York. (Fluid.) 
Central poe, “Co. 206 Broadway, New York, 
Paste and Salts 
Challenge. See Highland Electro Chemical Co. 
Conductalute. See Technical Products Co. 
Crescent. See McGill Mfg. Co. 
Diamond. See Burnley Battery & Mfg. Co. 
Dielectric Mfg. Co., St. Louis, Mo. 


ui 7 * * 5 

Dutch-Brand. See Van Cleef Bros. 

Eureka. See Grasselli Chemical Co. 

Firth Radio Corp., 25 Beaver, New York, N. Y. 

Fluxite. See Monarch Products Co. 

Garden City Laboratory, 300 W. Adams, Chicago, III. 

General Elec. Co., Section W-231, Merchandise Dert., 
Bridgeport, Conn. (Paste). 

Grasselli Chemical Co., Guardian Bldg., Cleveland, O. 

Highland Electro Chemical Mfg Co., Connellsville, Pa. 
(Paste, Stick, Salts.) 

Incomparable. See Reade Mfg. Co. 

Leveridge, Inc., Chas. W., 246 Fulton, New York, N. Y. 

Lueo. See Lukens Metal Co. 

Lukens Metal Co., T. F., 1105 Fairmount Ave., Philadel- 


pnia, a. 
McGil! Mfg. Co.. Valparaiso, Ind. Fluid. 
Mitchell-Rand Mfg. Co., 19 Vesey, New York. (Paste.) 
Monarch Products Co., Red Bank, N. J. 
Neer Co., L. F., Sailer O. (Flux and Solution ) 
Neutral. See Dielectric Mfg. Co. 
New-Idea. See Hartwig Co., Wm. J. 
Nokorode. See Dunton Co., M. W. 
Oakwood. See Weaver Specialty Co. 
Paragon Insulating Co., 5716 Euclid Ave.. Cleveland, O. 
Perfecto. See Firth Radio Corp. 
Pfanstieh] Chemical Co., Waukegan, Ill. Paste, Salts, 
Sticks, Fluid, Oil, and Solid Sal Ammonica. 
Queens. Se Brunner Chemical Works. 
Reade Mfg. Co., 133 Hoboken Ave., Jersey City, N. J. 
(Fluids, Salts, Paste). 
edens. Reade Mfg. \ 
Red-Letter. See Ruby Chemical Co. 
Rodale Mfg. Co., 200 Hudson, New York, No Y. (Paste.) 
Rotax Mfg. Co, 380 E. 133rd, New York, 
Ruby Chemical Co., Columbus, 0. 
Ruby Fluid. See Ruby Chemical Co 
Salbrick. See American Solder & Flux Co. 
Silva-Wares, Inc., 4 WwW. th, New York, N. Y. 
Snarr & Co., Geo. W., 110 8. Ninth, St. Louis, Mo. 
(Paste. ) 
Snowflake. See Grasselli Chemical Co. 
Snowflake. See Highland Electro Chemical Co 
Soldertne. See Central Stamping Co. 
Solderite, Inc., 22 Green, Newark, N. J. 
Speco. See Pfanstieh! Chemical Co. 
Standard. See Grasselli Chemical Co. 
Star. See MeGill Mfg. Co 
Superior. See Highland Electro Chemical Co. 
Technical Products Co., 114 8S. Sheridan Sq., Pittsburgh 
Pa. (Paste). 
Tinol. See American Solder & Flux Co. 
Van Cleef Bros., 7722 Wooilawn Ave., Chicago, Ill 
Weaver Specialty Co., 6344 Aurelia, Pittsburgh, Pa 
Yager's. See Renson Co., Alex R 
Yankee. See Leveridge, Inc., Chas. W. 


SOLDERING IRONS 

Acme Elec. Heating Co., Dept R, 1217 Washington, Boston 
Adroit. See Adrola Corp. 

Adrola Corp., Port Jefferson, N. Y. 

American Beauty. See American Elecl. Heater Co 
Americal Elecl. Heater Co., Detroit, Mich. 

Beardsley & Wolcott Mfg. Co., Waterbury, Conn 

Beckwith Machine Co., Ravenna fo. 

Betsy Ross. See Central Flatiron Mfg. Co. 

Brach Mfg. Corp., L. S., Newark, N. J. 

Burnley Battery & Mfg. Co.. North East, Pa. 

Central Flatiron Mfg. Co., Johnson . . Se es 

Chapman Machine Co., Terryville. Conn. 

Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee 
Davis Specialty Works, Kast Gary. Ind. 





Reades SOLDERING 


NON CORROSIVE 


SOLDERING FLUxes FLUIDS, SALTS, PASTES 


Specialists in the manufacture 
of quality fluxes for 45 years. 
Tell us your soldering problems. 
READE MFG. CO., 133 Hoboken Ave., Jersey City, N. J. 











TQ AQ 


Y rings of every deseription. Yj 
Y Flexible Shafts, Metal and |” 
| Wire Specialties. Write for} 
7 vrices. 


| 239 MENT AVE. BROOKLYN, N.Y. -——— 
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The Test of Time— 


Almost a quarter of a century of 
honest production and firmly built 
distribution stands behind the re- 
putation of The Continental Fibre 
Company’s products. 


The test of time is not to be lightly 
regarded. 


The intricacies of modern production 
problems, the ever widening sweep 
of scientific knowledge applicable to 
industry, require that manufacturers 


of insulating materials work from 
a rich background of industrial 
experience. 


Such a background is that enjoyed 
by our institution. The minds of our 
men are rich with practical know- 
ledge of years of training for one 
specific end. 


We believe that only with such a 
reservoir of knowledge is it possible 
to produce materials of the first 


quality. 








Service From: 
New York 
Chicago . 


250 Park Ave. 
Wrigley Bldg. 


San Francisco . 1575 Folsom St. 


THE CONTINENTAL FIBRE COMPANY 


NEWARK, DELAWARE 


Los Angeles . 307 S. Hill St. 
Seattle . 1520 Fourth Ave., So. 














—has the answer to your ques- 


tion, ‘Can I cut costs by using 


fibre?” 


If it can possibly be 


FYBEROID 


~ the perfect 
insulation 


Not to be confused with 
ordinary insulating 
“paper,’’ FYBEROID is 
unequalled as an insu- 
lator in dynamos, mag- 
netos, motors and all 
electrical machinery re- 
quiring absolute insula- 
tion. Has great dielec- 
tric and mechanical 
strength; tough; folds 
and works easily; uni- 
form in thickness and 
free from flaws and 
- wrinkles. Samples to 
Be es test will give you the 
- full story. 











Wilmington Fibre— 


made of fibre, we can make it, 
and our plant is fully equipped to 


make one or a million for you. 


Think of our long experience in every branch 
of fibre insulation, and let us consult with you 
on your particular requirements. WILMING- 
TON FIBRE has settled a good many insula- 
tion puzzles, and proven its value in cost sav- 
ing and dependability. 

We'll be glad to send you literature on your 
specific needs, and quote you on blue prints 


or specifications. Sheets, rods, and tubes fur- 
nished in any desired size. 


WILMINGTON FIBRE 
SPECIALTY COMPANY 


Wilmington, Del. 


The world’s largest makers 


of fibre specialties 


























_ 
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SOLDERING IRONS—Continued 

Dominion Elec’! Mtg. Co., 712 Ontario Ave, N., Min 
neapolis. 

Dover Mig. Co., Dover, O. 


Drake Elec. Wks.. 3943 Lincoln Ave., Chicago, Ill. 
Edison Elec. Appliance Co., 5600 W. Taylor, Chicago, I 
Electrahot Mfg. Co., 525 S. ‘4th, Minneapolis, Minn. 


Electric Heat Control Co., 5902 Carnegie Ave., —— 
(Transformer Soldering Outfit. ) 
Electric Soldering Iron Co., Inc., 135 W. 17th, New York 


Electrical Products Mfg. Co., Providence, KR. 

Enco. See Electrical Necessities Corp. 

Esico. See Electric Soldering Iron Co. 

Everhot. See Swartzbaugh Mfg. Co 

Ever-Ready. See Gold Seal Elec. Co. 

General Electric Co., Schenectady, N. Y. 

Gold Seal Elec. Co., 250 Park Ave., New York, N. Y. 
Home See Majestic Elec. Appliance Co. 

Illinois Stamping & Mfg. Co., 220 N. Jefferson, Chicago, Ili 
Industrial. See Permway Mfg. Co. 


Jiffy. See Koch & Co., Paul W. 

Junior. See Drake Elec. Wks. 

King. See Electric Heat Control Co. 

Koch Co., Paul W., 23 S. Wells, Chicago. (Solder Dipper.) 
Landers, Frary & Clark, New Britain, Conn. 

Lenk Mfg. Co., 30 Merrimac, Boston, Mass. 

Lotan. See Simplex Flux & Solder Co. of America. 
Lucifer. See Jones Point Tool & Elec. Co. 

Majestic Electric Appliance Co., 


San Francisco, Cal. 
Manning-Bowman & Co., Meriden, Conn. 
Mechanics. See Drake Elec. Wks. 


Moto-Ray Mfg. Co., 169 Massachusetts Ave., Boston, Mase 
National Specialties Co., Howell & Tyler Sts., Fort 
Wayne, lid 


Northern Elec. Co., 
Queen Quality. 
Quick- Hot. 
Radio 


2833 N. Western Ave 

See Watlow Elec. Mfg. 

See Moto-Ray Mfg. Co. 

See Drake I lec. Wks 

Regular. See National Specialties Co. 

Reliance. See Landers, Frary & Clark. 

Samson Cutlery Co., 8 Jones St., Rochester, N. Y. 

Security Elec. Mfg. Co., 2633 Canton, Chicago, Ill. 

Silver King. See Illinois Stamping & Mfg. 

—— & Solder Co. of America, 1965 E. 66th, Cleve- 
and ; 


-, Chicago, IN. 
Co. 


Superior Elec. Products Corp., 1300 S. 13th, St. Louis, Mo 
Swartzbaugh Mfg. Co., 1501 W. Bancroft, Toledo, O. 
Torrid. See Beardsley & Wolcott Mfg. Co. 

Trent, Harold E., 295 N. Lawrence, Philadelphia, Pa. 
Varick Elec. Mfg Co., 28 E. 2lst St., New York, N. Y. 
Vulcan Eles Heating Co., 225 Varick, New York, N. 
Waage Elec. Co., 5100 W. Ravenswood Ave., Chicago, ™. 
Ward Mfg. Co., 937 Wellington Ave., Chicago, Il 

Watlow Elee. Mfg. Co., 1320 N. 23rd, St. Louis, Mo. 
Wellmade Elec. Co., Torrington. Conn. 


SOLDERING MACHINES, Commutator 


(For production soldering of smal! commutators). 

Allatonce. See Chapman Electric Works, 

Chapman Electric Works, P. E., 1820 Chouteau Ave., St 
Louis, Mo. 

SOLENOIDS. See Coils 

a ay, .. REDUCERS, VARNISH. See Paint, Var- 
nish, zaacquer. 

SPAGHETTI. “ino Tubing. Varnished Fabric. 


SPEED CHANGING UNITS. See Gears (Speed Changing 


Units). 

SPEED INDICATORS. See Tachometers. 

ago MACHINES, WIRE. See Wire Manufacturing 
Machines 


SPRAYING OUTFITS 


Airway. See Binks Spray Equip. Co. 
Babeo. See Simons Paint Spray Brush Co. 
Beach Air Brush Co., Willard C., Harrison, N. 


Binks Spray Equipment Co., 3120 Carroll Ave., I Il 
De Vilbiss Mfg. Co.. 3750 Detroit Ave., Toledo, Ohio. 
Eclipse Air Brush Co., 79 Orange, Newark, N. J. 
Electric Sprayit Co., 320 E. Colfax Ave., South Bend, Ind 
Eureka Pneumatic Spray Co., 87 130th, Richmond Hill, N.Y 
Kureka Sprayers, Inc., 87-28 130th, Long Island City, N. ps 


Ideai Air Brush Mfg. Co., 203 Lafayette, New Fam N. 

Kellogg Mfg. Co., 97 Humboldt, Rochester, N. 

Koch Bros. Mfg. Co., 39 Nelson, Chicago, af 

K B. See Koch Bros. Mfg. Co. 

Metal Specialties Mfg. Co., 338 N. Kedzie Ave., Chicago. 

Macleod Co., 2232 Bogen, "Cincinnati, 

Paasche Air Brush Co., 1911 Diversey Parkway, Chicago, 11 

Pioneer Air Compressor Co., 176 Grand, New York, N. Y 

Presto. See Metal Specialties Mfg. Co. 

Simons Paint Spray Brush Co., 17 Maryland Ave., Day- 
ton, . 

Simplex Spray Equipment Co., 552 W. Lake, Chicago, Ill. 

Rprayit See Electrie Sprayit Co. 

Wold Air Brush Mfg. Co., 2173 N. California Ave.. 


Chicago, Ill. 


SPREADERS, COIL & LOOP. See Winding Machines 
Armature & Field Coil. 


SPRING MAKING MACHINES 


Sleeper & Hartley, Inc., Worcester, Mass. 

SPRINGS 

Advance Spring & Wire Co., Carroll Ave. & Wood St., Chi- 
cago. 

— Gibson-Raymond, Inc., 6400 Miller Ave., Detroit, 


Cary ‘Spring yong Inc., 240 W. 29th St, | nerd York, * a z. 
hapin Co.. Ch E.. 227 Fulton, New York, N. 

Cleveland Wire Spring Co., Cleveland, O. 

Cook Spring Co., Ann Arbor, Mich. 

Cuyahoga Spring Co.. Berea’ Rd., Cleveland, O. 


Dunbar Bros. Co., Bristol, Conn. 

Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y 
Gibson Co., Wm. D., 1800 Clybourn Ave., Chicago, Ill. 
Hubbard Spring Co.. M. D., Pontiac, Mich. 


Hunter Pressed Steel Co. Landsdale, Pa. 
Lee Spring Co.. 34 Main, Brooklyn. N.Y. 
Miller & Van Winkle, Inc., 18 Bridge, Brooklyn, N. Y. 
Newcomb Spring Corp., 234 40th, Brooklyn, N. Y. 
Peck Spring Co., Plainville, Conn. 
Peterson Spring Co., 1660 Beard Ave., Detroit, Mich. 
Rapid Spring Co., 222 Second Ave., Pittsburgh, Pa. 
Raymond Spring Co., Corry, Pa. 
Standard Spring and Mesufectering Co., 236-42nd S8t., 
Brooklyn, N. Y. 
Steinen & Co.. 297 Washington, Newark, N. J. 
Wallace Barnes Co., Bristol. Conn. 
Young Industries, Ine., L. A., Detroit, Mich. 
STAMPED BOXES. See Cabinets, Sheet Steel. 
STAMPINGS, Fibre. See Fibre 
Sheet Metal. See Fixture Fittings. 
Sheet See Stampings, sueet Steel. 
s Stampings, Small 
STAMPINGS, Sheet Steel 
Heavy Stamping and Draw 
Acklin Stamping Co., 1925 a Toledo, O. 
American Stamping Co.. 978 E. 64th, Cleveland, 0. 
Beaver Mfg. N. Third, Newark, J. 
Rossert Corp... Ut fea, N. Y. 
Faries Mfg. Co., Decatur, Ill. 


Geuder, Paeschke & Frey, St. Paul & 15th, Milwaukee, 
Hubbard & Co., Pittsburgh, Pa. 
Janney, Steinmetz & Co., 1421 Chestnut St., Philadelphia. 
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Massachusetts Machine Shep, Inc., Boston, Mass. 
Mathews Mtg. Co., 104 Goid, Worcester, Mass. 
Metropolitan Devices Corp., 1250 Atlantic Ave., Brooklyn. 
Mullins Mtg. Corp., Washing Machine Division, Saiem, 
Ohio. (Vitreous knameled) 
Thomas & Skinner Steel Products Co., 1102 E. 23rd, In- 
dianapolis, Ind, 
Truscon Steel Co., Youngstown, O. 
STAMPINGS, Small 
Small Stamped Metal Parts for Electrical Devices. 
Advance Tool & Die Casting Co., 1654 Holton, Milwaukee, 
Aerial Machine & Tool Co., 79 Grand, New York, N. X. 


American Emblem Co., Utica, N. XY. 
American Radio Hardware Co, "135 Grand, New York, N. Y. 


American Stamping Co., 978 E. 64th, Chessiens, «. 
Arrow Automatic Products Corp., 27 Vestry, New , N.Y. 
beaver Mfg. Co., 625 N. Third, Newark, 

Bridgeport Brass Ce., 774 E. Ma Bridgeport, Conn. 


Bull Dog Electric Products Co., 
Chase Brass & Copper Co., terbury, Conn. 

= Metal Products,- Inc., 490 } Manseck Ave., Bridgeport, 
Seem, Tool & Machine Co., Newark, MN. J. 

Paries Mig. Cu., Decatur, iil. 

Geuder, Paeschke & Frey, St. Paul & 15th, Milwaukee, 
Grammes & Sons, inc,, L. F., Allentown, Pa. 
Gray Bros. Co., Plano, Ill. 
Hubbard Spring Co., M. O., Pontiac, Mich. 
Hubbell, Inc., Harvey, Bridgeport, Conn. 
hKeily brass Wks., 2z6 W. Ontario, Chicago, 
Krischer’s Mfg. Co., 255 Calyer, Brooklyn, N. 
Lansing Stamping Co., Lansing, Mich 

Lenz Metal Stamping "Wks. J., 199 Franklin, New Yora. 
Massachusetts Machine shop, ¥ ton, Mase. 
Mathews Mfg. Co., 104 Gold, Worcester, Mass. 

Mutual. See Bull Dog Elec. nga 

Patton-MacGuyer Co., Providence, 


TL 
Y. 


Paul & Beekman Mfg. Co., ve ‘N "Fite, of nilateiohie. Pa. 
Plume & At fe. Go., aterbury, Conn 
Premax Prodvets, Inc., ahetion Tralle N N. y. 


Quadriga Mfg. Co., 213 W. Grand 
Reliance Die & Stamping Co., 501 
Risdon Mfg. Co., Naugatuck, Conn. 
Scovill Mfg. Co., Waterbury, Conn. 
Sherman Mfg. Co., Battle Creek, Mich. 
Signal Elec. Mfg. Co., 1904 Broadway, a eames Mich. 
Steinen & Co., 297 Washington, Newark J. 

Thomas & Skinner Steel Products Co., “1102 E. 28rd, In- 

dianapolis, Ind. 

United Stamping & Mfg. Co., Cleveland, Ohio. 
Waterbury Brass Goods Corp.. Waterbury, Conn. 
Waterbury Button Co., Ben ury, Conn. 


Ave., Chicago, Ill. 
N. ‘La Salle, Chicago. 


Waterbury Mfg. Co., Grand. Waterbury, Conn. 

Waterbury Metal Wares Co., Waterbury, Conn. 

Zierick Machine Wks., F. R., 68 E. 13lst St., New 
York, N. ‘ 

STANDS, Armature 

Columbia Machine Works & Malleable Iron Co., Atlantic 
Ave. and Chestnut St., Brooklyn, N. 

a Supplies Co., 17 & Cambria Sts., Phila- 
delphia, Pa. 

Onan, David W., 43 Royalstone Ave., Minneapolis, Minn. 

Peerless. See Electric Service Supplies Co. 

Ridlon Company, Frank, Boston, Mass. 


Weidenhoff. Joseph, 4352 Roosevelt Rd., Chicago, Ill. 

STARTERS. Motor. See Controllers, Motor; Switches, Re- 
mote Control; Switches, Knife; Safety; Switches, Snap 
(Heavy Duty). 

STEATITE. See Cores, Resistance Coil. 

STEEL CASTINGS. See Castings, Steel. 


STEEL for Electric Appliances 
Elyria Iron & Steel Co., Elyria 
Ryerson & Son, Jos., 2558 W. 


STEEL, Magnet 

Ajax Electrothermic Corp., Tren 

Hercules Elec. Steel Corp., 145 gr BR St., New York. 
Indiana Steel Products Co., 4545 S. Western Ave., Chicago. 
Ludium Steel Co., Waterviiet, N. Y 

STEEL SHEETS 

Agathon. See Central Alloy Steel Corp. 
Allegheny Steel Co., Brackenridge, Pa. 
American Rolling Mill Co., Middleton, Ohio 
American Sheet & Tin Plate Co., Frick Bldg., 
Armelec. See Empire Steel Corp. 
Central Alloy Steel Corp., Massillon, O. 
Cyciops Steel Co., Titusville, Pa. 
Dynelec. See Empire Steel Corp. 
Firpire Steel Corp.. Mansfield. O. 
Firth-Sterling Steel Co., McKeesport, 
Manelec. See Empire Steel Corp. 
Metelec. See Empire Steel Corp. 
New) ort Rolling Mill Co., Newport, 
Polelec. See Empire Steel Co’ 
Republic Iron & Steel Co. 
Tranelec. 


, & 
16th, Chieago, Ill. 


Pittsburgh. 


Pa. 


Ky. 


rp. 

, 335 Market, 
See Empire Steel Corp. 
Uniloy. See Universal Steel Co. 
Universal Steel Co., Bridgeville, Pa. 
Wheeling Steel Corp., Wheeling, W. 
STEEL. STRIP. See Strip Steel. 
STOCKS, Dies one Reamers 

Hall-Will, Inc., Erie, Pa. 

Red-E-Hall. See Hall-Will, Ine. 

Toledo Pine Threading Machine Co., 1445 Summit, Toledo, O. 
STONES, Commutator 

Acme. See Green Equipment Corp. 

Caro. See Electric Service Supplies Co. 

Meveland Stone Co., Union dg., Cleveland, O. 
Co-operative Utilities Co, 15th & Columbia Ave., Phila- 


delphia, Pa. 
Diamond Dee. See Co-operative Utilities Co. 
Service Supplies Co., 17th and Cambria, 


Electric 

delphia, Pa 
Green Equipment Corp., Monadnock Block, Chicago, Ill. 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore. 


Mil. 
Imperial. See Martindale Electric Co. 
Lombard & Co., Somerville, Mass. 
Martindale Elec. Co., 1262 W. Fourth, Cleveland, O. 
STOOLS, Factory; Steel 
Angle Steel Stool Co., Plainwell. 


Youngstown, O. 


Va. 


Phila- 


Mich 


Royal Metal Mfg. Co., 1136 South Michigan Ave., Chicago, 
Til. 

STORAGE 
Battery Plates. See Plates, Storage Battery. 
Battery, Separators. See So. 
ools. See Tools. Storage Rat 

STRAINING MACHINES, INSULATION. See Wire 
Manufacturing Machines. 

STRAIGHTENERS, Armature Shaft 

Columbia Machine Works & Malleable Iron Co., Atlantic 


Ave. and Chestnut St., B 
STRANDING MACHINES. 
chines. 
STRIP STEEI 
(Hot and Cold Roll). 
Acme Steel Co., 2840 
Cold) 


rooklyn, N. Y. 
See Wire Manufacturing Ma- 


Archer Ave., Chicago, Til. (Hot & 
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American Steel & Wire Co., 208 S. La Salle, Chicago, Ill 
(Cold). 

American Tube & Stamping Plant 
port, Conn. (Hot & Cold.) 
Athenia Steel Co., 135 William, New York, N. Y. 

Barnes Co., Wallace, Bristol, Conn. (Hot.) 

Central Alloy Steel Corp., Massillon, O. (Hot.) 

Griffin Mfg. Co., Erie, Pa. (Hot & Cold.) 

Laclede Steel Co., 8th & Olive Sts., St. Louis, Mo. (Hot.) 

Latrobe Electric Steel Co., Latrobe, Pa. (Hot & Cold.) 

Republic Iron & Steel Co., oungstown, O 

Sharon Steel Hoop Co., Sharon, Pa. 

Stanley Wks., New Britain, Conn 

Steel and Tubes, Inc., Cleveland, 0. 

Superior Steel Corp., Union Trust 
(Hot & Cold.) 

West Leechburg Steel 
burgh, Pa. (Hot & 
STRIPPERS, Wire 

Acme. See A. Laubscher. 

Artos Enginering Co., 69 Wisconsin, 
(Cutting, Stripping and Measuring). 
Austin Co., M. B., 108 8. Desplaines, Chicago, Ill. 
Dicke Tool Co., Downers Grove, III. 

=e. See Pyramid Products Co. 


. See France Mfg. Co. 

Foley Saw ‘Tool Co., Foley Bldg., 9 Main, 
Minneapolis, Minn. (Bench Type Wire Stripper.) 

France Mfg. Co., 10325 Berea Rd., Cleveland. 
vriven 

Goehst. See Klein & Sons. 

Hartman. See Service Sales & 

Ideal Commutator Dresser Co., 
lll 


(Stanley Wks.) Bridge- 


(Cold 


Bldg., Pittsburgh, Pa 


Co., Farmers Bank Bldg., Pitts 


Cold.) 


Milwaukee, Wis. 


x BB, 
(Motor 


Mfg. Co. 

1008 Park Ave., Sycamore, 
Ives Mfg. Co., Meriden, Conn. 

Klein & Sons, Mathias, Chicago, Il. 

Laubscher, A.. 77 Fort Pleasant Ave., Springfield, Mass. 
— Sales & Mfg. Co., 17905 Melgrave Ave., Cleveland, 


Speeacraft. See Wire Stripper 

Wire Stripper Co., 508 Erie Bite, Cleveland, O. 

Zierick Machine Wks., F. R., 6 Howard, New York City. 
(Motor Driven Stripper & Twister). 

SWITCHBOARD INSTRUMENTS. See Instruments, Port- 
able and Switchboard. 

SWITCHBOARD OPALS. See Lenses 

SWITGHBUAKDS, SLABS AND BARRIERS 
See Asbestos Slabs; Molded Insulation: Slate; Soapstone. 


SWITCH (Switches) 


Arms. See Posts, Binding. 
“Across the Line’’ Type. See Controllers, Moter. 
Bapy Knife. See Switches, Battery. 


Baery. see oustenes. Battery. 

Canopy. see Switches, Snap. 

Clock Operated. See Switches, Time. 

Feed Through. See Switches, Snap. 

Fixture. See Switches, Snap. 

Float. See Switches, Tank 

Wlush Ree Switches. Snap. 

Handles. See Handles. Wood 

Knife, Baby. See Switches, Battery & Baby Knife. 

Lever Radio. See Radio Mounting. 

Lever. See Switches, Snan, Lever. 

Limit. See Controllers, Motor. 

Mercury. See Switches,Mercury 

Motor Starting. Magnetic Type. See Controllers. 

Motor Starting. Non-Magnetic. See Switches, Motor 
Starting. 

Pendant See Switches, Snap. 

Pressure Regulating. See Controllers. 

Push Button, Snap. See Switches, Snap. 

Push Button, Motor Starting. See Switches, Remote Control. 

Radio Receiver. See Radio Mountings 

Range. See Switches Snap; Heavy Duty 

Remote Control. See Switches, Remote Control. 

Reversing. See Controllers 

Rotary. See Switches, Snap. 

Safety. See Switches, Knife. 

Snap. See Switches, Snap. 

Starter Type. See Controllers. 

Storage Battery. See Switches, 

Surface. See Switches, Snap. 

Tank. See Switches, Tank 

Time. See Switches, Time. 

Toggle. See Switches, Snap. 

Tumbler. See Switches, Snap. 


SWITCHES, Battery and Baby Knife 
Cut-Out Switches. 

Anti-Wood. See Keil & Son, Franci 

Bridgeport Switch Co., 209 Center. 

Bryant Electric Co., Bridgeport, 

Chapman. See Frank W. Morse & Co. 

Chicago Elec. Mfg. Co., 2891 8. Halsted, Chicago, Ill. 

Chicago-Jefferson Fuse & Elec. Co., 1505 W. 15th, Chicago. 


Storage Battery. 


8. 
noe, Conn. 
nn. 


: ‘g. Co. 
Connecticut Elec. Mfg. Co., Bridgeport, Conn. 
rown. See Edwards & Co., Inc 
Cutler-Hammer, Inc., 1288 ‘st. 
Diamond H. See Hart Mfg. Co. 
Edwards & Co., Inc., 140th & Exterior, ha dl York, N. Y. 
Electrad, inc., 428 Broadway, New York, N. Y 
Eureka. See Frank W. Morse & Co. 
et Co., cor. East Ave. and 8th, Long Island 

City, N. Y 


Paul Ave., Milwaukee. 


Handy. See Chicago Elec. Mfg. Co. 
i. & H. See Hart Hegeman, Div. of Arrow-Hart & 
Hegeman Elec. Co. 


Hart Mfg. Co., Hartford, Conn. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. (Push Button.) 

Harwood. See Frank W. Morse & Co. 

Heinemann Flec. Co., Philadelphia. Pa. 

Jost. See Frank M & 


Kappa. See Trumbull Elec. Mfe. Co. 
Keil & Son, Francis, 401 E. 163rd, New York, N. Y. 
Kendrick & Davis Co., Lebanon, H. 
Keystone. See Frank 'W. Morse & Co. 
King Mfg. Co., B. C., 302 Park Ave., Brooklyn, N. Y. 


Knox Porcelain Corp., Knoxville, Tenn. 

K-P-F Elec. Co., 855 “> St., San Francisco, Cal. 
Kurz & Root, Appleton, Wis. 

Leviton Mfg. Co., 226 Newell, Brooklyn, N. Y. 


Lyons Mfg. Co. (Mt. Carmel), New Haven, Conn. 

Majestic Elec. Mfg. Co., 80 N. 12th St., St. Louis, Mo. 
Manhattan Elec’] Supply Co., 17_Park Pl., New York, N. Y 
Morse Co., Frank W., ‘on, Mass. 

Partrick & Wilkins Co., a Pa. 

Porcelain Products, Inc., Findlay, 0} 


Powerlite Switchboard Mfg. Co., Aye) “ep. 79th, Cleveland, O. 

Pullrite. See Frank W. Morse & Co. 

Reliabls Flectrie Co., 3145 Carroll Ave., Chicago, Ill. 

Samson Electric Co., Canton, Mass. 

Spero Elec. Mfg. Co., E. 33rd and Woodland Ave., Cleveland 

Sta-Rite. See Frank W. Mosse & Co. 

Trumbull Elec. Mfg. (o., Plainville, Conn. 

Trumbull-Vanderpoel Elec. Mfg. Co., Bantam, Conn. 

Wood Elec. Co., C. D., 565 Broadway. New York, N. Y. 
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If it can 
be made 





We have developed Brandywine Service to a point of being 
fully equipped to machine or form any piece you want in fibre 
tubing. Brandywine Fibre has earned recognition as a high 


quality, easy-to-machine product. We can assure you of accu- 


from fibre 


tubing as 
a base= 


we'll make 
it for you 








racy and uniformity in whatever shape and quantity you desire. 
Of course, if you prefer to machine it yourself, you can have 
Brandywine Fibre Tubing in regular mill lengths or cut-to, 
length pieces. Quick shipment rounds out Brandywine Service. 


BRANDYWINE 
FIBRE PRODUCTS 
COMPANY 
1402 Walnut St., 
Wilmington, Del. 


























SHEETS » RODS » TUBES - SHAPES 
DIAMOND STATE FIBRE CoO. 
Bridgeport, Pennsylvania 





Shops and Warehouses Conveniently Located Throughout 


the Country. Also in Toronto, Canada and London, Eng. 




































MOLDED PARTS 


Bakelite and 
Cold Molded 


Our large and experienced molding 
organization assures you of efficient 
service 


AMERICAN INSULATOR CORP. 


New Freedom, Pa. 














4b 


Brawley 


Felt Feet 


Make products like radio cabinets or battery 
eliminators shock-proof, and easier to handle 
without scratching or marring polished sur- 
faces. Brawley felt feet are more permanent 
in their protection, for they will not deteriorate, 
harden or break off. Furnished with wood 
screws, machine screws or nails. 





Immediate shipment on all standard goods; 
and on special felt problems, you'll find our 
help valuable. 


T. R. BRAWLEY 
279 20th Street, Brooklyn, N. Y. 
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A big | 
factor 
in 
reducing 
power 
losses 








TURBO 
OIL 
TUBING 


William Brand and Co. 


268 4th Avenue, 
baked, inside and out. For ° J 
toughness, elasticity and New York, N. Y. 


uniformity, it has no su Chicago St. Louis Detroit 
periors. Your tests will San Francisco Minneapolis 

prove this—-just ask for 
this sample booklet—it's 


Make your own 
tests with this 
Sample Booklet 


Breakdowns due to faulty 
lead wire insulation can be 
eliminated with Turbo Oil 
Tubing (spaghetti). Its 
resistance to weather, 
moisture, oils and acids is 
tremendous, because _ in- 
stead of being dipped, 
Turbo is impregnated and 











Also makers of 


free 
mica products, condenser 
paper, Turbo filling com- 
pound. 




















Name Plates 








OUR LARGE AND MODERN PLANT—BUILT TO MEET 
THE GROWING DEMAND FOR OUR QUALITY PRODUCTS. 


NAME PLATES—SERIAL PLATES 


ETCHED AND LITHOGRAPHED 
INSTRUMENT FACE PLATES 


DIALS AND SCALES 


RADIO ESCUTCHEONS AND 
METAL PANELS 


General Etching Mf Ge: 


MANUFACTURERS OF 


S| ETCHED AND LITHOCRAPHED [ee 
METAL PRODUCTS g 















3070-82 W. Grand Ave. CHICAGO, ILL. 
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Modern Equipment 
Requires 
Exceptional Insulation 


In modern electrical equipment, intense, 
uninterrupted service is demanded. 
MICABOND withstands the severe 
strain to which insulation is necessarily 
subjected, and keeps the apparatus con- 
stantly on the job. 


—MICABOND IS 
EXCEPTIONALLY GOOD 
INSULATION 


Manufacturers of generators, motors, 
transformers and all electrical apparatus 
know every form of Micabond to be of 
the same constant uniform high quality. 
Micabond is furnished in sheets, 
segment plate moulding plate, 
heater plate, tubes, tape, seg- 
ments, washers and special 


punched or moulded parts to 
specification. 


CHICAGO MICA CO. 
345 Campbell Street 


VALPARAISO, INDIANA 


MICABOND 
Commutator 
Segments 
Punched or 
Sawn. 
MICABOND 
tubes are fur- 
, nished in all 
“The Standard standard sizes. 


Mica Insulation 
for 29 Years” 


MICABOND 
“Vy” Rings 
Punched or 
Moulded. 


MICABOND 
Tape in 100 ft. 
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TAPING MACHINES, Coil 
Chapman Electrie Works, P. E., 1820 Chouteau Ave., St. 


Louis, Mo. 

Columbia Machine Works & Malleable Iron Co., Atlantis 
Ave. and Chestnut St., Brooklyn, N. Y. 

Electric “a ~" Supplies Co., 17th & Cambria Sts., Phila- 
delphia, a. 

Griswold Machine Co., George, New Haven, Cenn. 

Ridion Company, Frank, Boston, Mass. 

Segur. See Electrie Service Supplies Co. 


TAPING MACHINES, Wire 

American Insulating Machinery Co., 519 Huntington Ave., 
Philadelphia, Pa. 

Wire Machinery Corp. of Am., New Haven, Conn. 

TAPS. See Stocks, Dies and Reamers. 
TENSION DEVICES, Cell Wire. See Racks, Wire Reel 

TENSION MACHINES, Band Wire 

Electrie Service Supplies Co., 17th & Cambria Sts., Phila- 
delphia, Pa. 

Peerless. See Electric Service Supplies Co. 


TERMINALS AND CONNECTORS 
Low Tension, Secondary Terminals and Connectors. 

All-in-One. See Ohio Parts Co. 

Barcy-Nicholson Co., 01 Fort, W., Detroit, Mich. 

Bassett Metal Goods Co., Derby, Conn. (General Selling 
Agent, Hatheway & Co., 16 Hudson, New York, N. Y.) 

Burton-Rogers Co., Boston, Mass. 

Cabelug. See Jones, Howard B. 

Clark Metal Products, 490 Hancock Ave., Bridgeport. 

Dixte Supply .» 91 Tth Ave., New Yerk. 

Double Grip. See Pons, Eugene 

Eagle Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y. 

Electron. See Bassett Metal Goods Co. 

rie a Co., East Ave. and 8th, Long Island 
City : 

Grammes & Sons, Inc., L. F., Allentown, Pa. 

Ideal Clamp Mfg. 198 Bradford, Brooklyn, N. Y. 

Jones, Howard B., 2226 Wabansia, Chicago, Ill. 

K. E. M. See Kulier Elec. Mfg. 

Kulier Elec. Mfg. Co.. 575 Pierce Ave., Long Island City. 

Morse Co., Frank W., Boston, Mass. 

Nu-Way Snap. See Hatheway Mfg. Co. 

Ohio Parts Co., 3301 Colerain Ave., Cincinnati, O. 

Orum, 8. BR. M., 508 N. tal Philadelphia, Pa. 

Patton-MacGuyer Co., Provide R. L 

Pons, Eugene, 927 Campbell a. “ws ae nN. ¥. 

Peterson Co., 7 Beverly, Providence, 

Rajah Co., Bloomfield, N. J. 

Sale:n Elec’! Supply Co., Salem, Mass. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Shure. See Burton-Rogers Co. 

Tinkerbox. See Weber Elec. Wks. 

Waterbury, Button S. ge Conn. 

Weber Elec. Wks., rooklyn Sta., Cleveland, O. 

Zierick Machine oe F. R.. 6 Howard, New York. 


TEST BENCHES, Armature 

Allen Electric & Equipment Co., Kalamazoo, Michigan. 
Burton & Rogers Co., Boston, Mass. 

Cowie Electric Co.. E. 8., 1816 McGee, Kansas City, Mo. 
Electric Machine Corp., 529 S. N. J., Indianapelis, Ind 
obart Bros. Co., Troy, Ohio. 

Marshall Elec. Co., Elkhart, Ind. 

Miho Company, 717 Sycamore, a Ohie. 

North East Electric Co., Rochester, N. 

Pence & Son, H. O., San Luis Obispo, Cal. 

Weidenhoff, Joseph, 4352 W. Roosevelt Road, Chicago, Ill. 
TESTING INSTRUMENTS. See Instruments. 


TESTERS, Coil 
(Includes Armature Growlers, trouble shooters, and ether 
portable testing devices). See also Instruments 
Ace. See Weidenhoff. Joseph. 
Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 
Allen Electric & a} Co., Kalamazoo, Michigan. 
Ankenbrandt, J. , 2140 Wakeman, . Ohio. 
Armeter. = Fe Electric Works, P. , 1820 Chouteau 
Ave., St. Louis, Mo. 
Basses Electric Products Co., Goshen, Ind. (Storage 


Ty). 
— 0- ‘Meter. See Indiana Mfg. & Elec. Co., also Case 
le 


ec. 

Burton & Rogers Co., 857 Boylston, Boston, Mass. 

Case Elec. Co., Marion, Ind. 

Century Electrical Co., 102 Randall Ave., Syracuse, N. Y. 

Chapman Elec’l Works, P. E., 1820 Chouteau Ave., St. 
Louis, Mo. 

Colpin Corp., 6110 S. Main, Los Angeles, Cal. 

Columbia. See Weidenhoff, Joseph. 

Comparometer Co., New Ulm, Minn. 

Cewie Electric Co., E. 8., 1816 McGee, Kansas City, Mo. 
cconomy. See Weidenhoff, Joseph. 

Electric Controller & Mfg. Co., 2700 E. 79th, Cleveland. 

Electric Machine Corp., 8. N. J., Indianapolis, Ind. 

peoceates. See Comparometer Company. 

Elm See Electric Machine Corp. 

Ev- Ri-Test. See Weidenhoff, Joseph. 

Forest Electrie Co., 272 New, Newark, N. J. 

Ga-Jit. See General —~-— 2 Corp 

General Instrument Corp., Bresdeer, New York, N. Y. 

Herald Elec. Co., 29 Eas East ‘Tend Ave., New York, N. Y. 

Hobart Bros. Co., Troy, Ohio. 

Ideal. See Ankenbrandt J. 

Indiana Mfg. & Electric Co., Marion, Indiana. 

Kietzman Electrical Mfg. Co., 234 N. Central, Gilman, II. 

Leich Electrie Co., Genoa, Ill. 

Lundin Electrie Machine Co., 10 Thacher, Boston, Mass. 

Mallory Electric Co., Factories Bldg., Toledo, Ohio. 

Marshall Elec. Co., Elkhart, Ind. 

Meco. Metropolitan Mfg. & Flee 

Metropolitan Mfg. & Elec. Co., 1163 , Chicage, Tl. 

Miho Company, 717 Sycamore, Cincinnati, Ohio. 

North East Electric Co., Rochester, N. Y. 

Onan, David W., 43 Royalstone Ave., Minneapolis, Minn. 

Paneltest. See Forest Electric Co. 

Portometer. See Forest Electrie Co. 

Portostat. See Forest Electric Co. 

Presto. See Metal Specialties Mfg. Co. 

Reliable Parts Mfg. Co.. Wellingion, Ohio. 

Rex Batrystat. See Bartiett — Co. 

Scout. See Leich Electric Compa 

Servwell Sales Cerp., 1749 N. Winchester Ave., Chicago, Ill 

Test-All. See Colpin Corp. 

Test-O-Meter. See Weidenhoff, Joseph. 

Test-Rite. See Colpin Corp. 

Victory. See Weidenhoff. Joseph. 

Weidenhoff, Joseph, 4352 W. Roosevelt Rd.. Chieage, Mil. 
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The best in flexible arms 
for portable and thera- 


peutic lamps, etc. 
MADE steel and bra 
in all Finishes. Special 
arms sian %. tea ga 


CHAS. FISCHER SPRING co. 













For Supreme Musical Performance 


HORDARSON 


AUDIO & 
POWER 
TRANSFORMERS 


THORDARSON ELECTRIC MFG. CO. 
Transformer Specialists Since 1895 
Huron and Kingsbury Sts., Chicago, Ill. 








438 Kent Avenue Brooklyn, N. Y. 














TESTING LABORATORIES 

Elec’] Testing Laboratories, 80th St. and East End Ave., 
New York, N. Y. 

National Elec’l Inst. Co., 162 Sidney, Seen, Mass. 

New York Testing Laboratories, 80 Washington, New York. 

Rubicon Co., 29 N. Sixth. Philadelphia, Pa. 

Stupakoff Laboratories, 6617 Hamilton Ave., Pittsburgh, Pa. 

— JUNCTIONS. See Instruments, ‘Laboratory Stand 
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Chace Valve Co., "a f., 1600 Beard Ave., Detroit, Mich. 
Coffin Mfg. Co., B. Mo Court, Newark, N. J. 

Cook Plate Co., oy "N., 70 Ship, Providence, R. I 
[mvroved Seamless Wire Co., 775 Eddy, Providence, m. § 
Interstate Products Corp., 29 Commercial, Newark J. 
Wilco. See H. A. Wilson Co 

Wilson Co., H. A., 97 Chestnut, Newark, N. J. 


THERMOSTATS 

American Thermostat Co., 226 Jeliff fae. Newark, N. J. 

Automatic Appliance Co., Jackson, 

Bak-Rite. See Electric Appliance Mie. * Co. 

Bishop & Babcock Sales Co., 4901 Hamilton Ave., N. E., 
Cleveland, O. 

Boston Machine Wks. Co., 7 Willow, nog Mass. 

Brown. See Electric Automatic Appliance 

Brown Instrument Co., Wayne & Windrim, Philedelphia, Pa. 

Burke Controller Co., 369 Lexington Ave., New York, N. Y. 

= Elec. Appliance Co., 100 Massachusetts Ave., Boston, 
Massa 

Cramblett Engineering Div. of Time-O-Stat Controls Co., 
286 Milwaukee, Milwaukee, Wis. 

Coffin Mfg. Co., B. Court, Newark, N. J. 

Diarond H. See Hart’ Mfg. Co. 

Electric Automatic Appliance Co., Denver, Colo. 

Electric Heat Control Ce., 5902 S- Ave., Cleveland, 0. 

Electrie Maid. See Hankscraft Co. 

Fabrice Thermostatic Control Co., 4750 Sheridan Rd., 
Chicago, Ill. 

Globe Mfg. Co., Battle Creek, Mich 

Hankecraft Co., 615 E. Ganon, Madison, Wis. 

Hart Mfg. Co., Hartford, Conn. 

Hi-Lo. See Boston Machine Wks. Co. 

Bynes & Cox Elec. Corp., 406 N. Pearl, Albany, N. Y. 

Interstate Products Corp., 29 Commercial, Newark, N. J. 

King. See Electrie Heat Control Co. 

Manhattan Elec’l Supply Co., New York, N. Y. 
rvel. See American Thermostat Co. 


ma See Federal Gauge Co. 

Safety Regulator Co., 529 S. Mathews, Los Angeles, Cal. 
Savutime Devices, Inc., 88 Manhattan, Rochester. 

Struthers Dunn, Inc., 1135 Race, Philadelphia, Pa. 

Standard Thermometer Co., 65 Shirley, Boston 19, Mass. 
Tagliabue Mfg. Co., C. J., 18 83rd, Brooklyn, N. Y. 
Teeple Co., L. R., 540 E. 9th, Portland, 
Thermolectric. See Bishop & Babcock Sales Co. 
Thermosnap. See Spencer Thermostat Co. 
Time-O-Stat Controls Co., Elkhart, Ind. 

Trent Ce., ae ho 439 N. 12th, Philadelphia, Pa. 
Visaflame. See Corp. 


vemsermeentch. tn 


Elmes Engineering Works, Chas. F., 222 N. Morgan, 
Chicago, Ill. 


TIME SWITCHES. See Switches, Time. 
= TANKS, WIRE. See Wire Manufecturing Ma- 


nee. 
TINSEL. See Wire, Insulated. 


TIPS, Cord 
Duro. See McEvoy, C. H. 
McEvoy, C. H., 430 Broadway, Lowell, Mass. 


National Acme Mtg. Co., 7500 Stanton Ave., Cleveland, O. 

Norden & Co., S. 180 8. Water, Providence, R. I. 

Rome Wire Co., Div. of General Cable .. Rome, N. Y. 

Waterbury Brass Goods Corp., Waterbury, nn. 

TOOLS, Commutator Slotting. See Slotting Machines & 
Tools, Commutator. 


TOOLS, Commutator Truing 

Acme. See ¢. een Equipment Corp. 

a Elec. & Equipment Co., N. Pitcher St., Kalamazoo, 
ae. ae Flexible Shaft Co., Binghamton, N. Y. 

Central Mfg. Co., Fairfield, Ia. 

Green Equipment Corp., Monadnock Block, Chicago. Ill. 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, 


Imperial. See Martindale Elec. Co. 
Jordan Bros., 74 Beekman, New York, N. 
Martindale Elec. Co.. 1262 W. Fourth. Cleveland, Ohio. 


TOOLS, Storage Batter 

Battery Euipment & Supply Co., 7530 Greenw Ave., 
Chi » Til Burning Racks, Battery 8, Plate 
Pressers, Mallets, Lead Burners and Strainers. 

Battery Parte Co., Inc., Wilkinsburg, Pa. (Leads.) 

Battery Tools Co., 29 Willow, vi N._J. 

Besco. See Battery Equipment & Supply Ce. 

Bobbett Elec. Mfg. Co, 811 E. ra St., Chicago, Ill 
(Knife ae) 

Canedy-Ot' ams. Co., 1816 MeGee, Chicago Heights, Ill 

oper * Elec. ie. Schenectady, N. Y. (Lead Burning 

Heet-A- Knife. See Op-al. Elec. & Mfg. Co. 

Ibseo. See Illinois Battery Steamer Co. 


hong Battery Steamer Co., Peoria, Ml. 
Parts Co., 3301 Colerain Ave., Cincinnati. (Terminals.) 
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Op-al Elec. & Mfg. Co., 1057 E. 30th St., Indianapolis, Ind. 


» 

Orum, S. R. M., 503 N. 11th, Philadelphia, Pa. (Pillar 
Post Sleeves, Tongs, Reamers, Strap Punches, Terminal 
Pullers, Steamers, Racks Stands, Terminal Post 
Shapers, Battery Ly ~~ Be Post Sealing Machine, Plate 

itands. ) 


Pyratip. 

Reliable Parts Mfg. Co., Wellington, O. 
(Steamer and Still, Filler, Separator Cutter, Clips, Car- 
Tier, Post Cutter, Terminal and ) 

Thompson Mfg. Co., Meadville, Pa. (Reamers, Terminal 
Post Pullers, ing Tongs.) 

TORCHES AND FURNACES 
Acetylene, Alcohol, Gasoline, Kerosene. 

Bernz Co., Otto, Newark, N. 

Clayton & Lambert Mfg. Co., Detroit, Mich. 

Dreadnaught. See Wall Mfg. Supply Co. 

Klein & Sons, Mathias, Chicago, Ill. 

Lasher-Peerblow Co., 237 Harrison Ave., Boston, Mass. 

McGill Mfg. Co., Valparaiso, Ind. 

Peerless. See Lasher-Peerblow Co. 

ere. See Klein & Sons, Mathias. 


TOR O Cord. See Twine. 
TORSION BALANCES. See Instruments, Laboratory Stand- 
TRANSFORMERS 

Kadio. See o Circuit Com nts. 


Oil Burner Ignition. See Transformers, Oil Burner. 
TRANSFORMERS, Low and Intermediate 

Voltage 

For Oil Burners, Gas Tube Signs, and other special pur- 


poses. 
American Bosch Magneto Corp., gr Mass. 
American Transformer Co., Newark, N. J. 

Campbell Elec. Mfg. Co., Lynn, Mass. 

Chicago-Jefferson Fuse & Elec. Co., 1505 W. 15th, Chicago, 
Dongan Elec. Mfg. o~, 2985 Franklin, Detroit, Mich. 
General Electric &, (Mi ow t.), Bridgeport, Conn. 
Manhattan Elecl. Supply Co., 17 Park Pl., New York, N. Y. 
Sorgel Electric Co., 89 W. Water. Milwaukee, Wis. 

Standard Transformer Co., Warren, 

ag Elec. Mfg. Co., Huron £ Kingsbury Sts., Chi- 


Il. 
Uptigratt 3 Mfg. Co., R. E., First National Bank Bldg., Pitts- 
rgh, Pa. 

Ward Leonard Elec. Co.. Mt. Vernon, N. Y. 
Webster Electrie Co., Racine, Wis. 
TRANSMISSION DRIVES. ‘See Chain, Transmission. 
TRANSMITTERS, Power 

Controller drive giving a variety of speeds for use in 

connection with coil taping machines. 

th & Cambria Sts., 


Electric Servi 
PR sa tos Det tenien 0 
gur. rv upplies Co. 
TROUBLE FINDERS. See Instruments, Portable and 
Switchboard; also Testers, 
TRUCKS, Armature. See Lifts, Armature. 
TRUCKS, Factory Steel 
some Steel Stool Co., Plainwell, Mich. 
UING Devices, Commutator. See Tools, Commutator. 
TUBE (Tubes) (Tubing) Adapters. See Radio Receiver Parts. 

Brass. See Tubing, Brass. 

Condenser. See Tubing, Brass and Copper. 

Copper. See Tubing, Brass. 

Cutters. See Stocks, Dies, etc. 

Fibre. See Fibre. 

Fibre Candle. See Candles. 

ica. See Mica. 

Paper. See Tubes, Paper. 

Platinum. See Platinum. 

Pyrometer. See Cores, Resistance. 

Refractory. See Cores, Resistance. 

Radio. See Radio Vacuum Tubes. 

Varnished Fabrie. See Tubing, Varnished Fabric. 
TUBES, Paper; Cores; Sleeves, Bushings 
Cleveland Container Co., 10800 Berea Rd., Cleveland, O. 
Climax Tube Co., Mystic, Conn. 

Klimaxcore. See Climax Tube Co. 

McCausland, J. E., 86 Valley, Providence, R. I. 

Pairpoint Corp., New Bedford, Mass. 

Reliable Elec. Co., 3145 Carroll Ave., Chicago, Ill. 
Remington Mfg. Co., 939 Barnum Ave., Bridge . Conn. 
Standard Underground Cable Co., Div. of General Cable 

Corp., Pittsburgh, Pa. 

Stone Paper Tube Co., 38 O. N. EB., Washington, D. C. 
Textile Tube Co., Fall River, Mass. (Paper Sleeves.) 


TUBING, Brass and Copper 

American Brass Co., 25 Broadway, New York, N. Y. 
Anaconda. See American Brass 

Baltimore Tube Co., Baltimore, Md. 

Bridgeport Brass Co., Bridgeport, Conn. 

Bull Dog. See National Elec. Products Corp. 

Chase Brass & Copper Co., Moe terbury, Conn. 
Conklin Brass & Copper Co., T. 54 Lafayette, New zo 
Cook, Dunbar Smith Co., a ; Spine. Providence, R. 
French Mfg. Co., 128 Robbin Conn. 

Mueller Brass Co., Port oy Mich. 

— Copper & Smelting Co., 1395 Coltman Rd., Cleve- 


and, O. 

National Electric Products Corp., Pittsburgh, Pa. 

Randolph Clowes Co., Waterbury, Conn. 

Relleum. _See Mueller Brass Co. 

Roberts Tube Works, 2500 Military Ave., Detroit, Mich. 

Rome Brass Rome, 

Rome Hollow Wire & Tube =. , Rome, N. Y. 

Rome_ Turney Rediety, ms me, N. 

Scovill Mfg. Co., muss, Conn. 

Standard i “Cable Co. (Div. of General Cable 
Corp.), Pittsburgh, Pa. 

Summertil Tubing Co., Bridgeport, Pa. 

Torrington Mfg. Co., ngton, Conn. 

United Wire & Supply Co., 1497 Elmwood Ave., Providence. 

Wells Co., A. H., Watertown Ave., Waterbury 

Wolverine Tube Co., 1415 Central Ave., Detroit. Mich. 


TUBING, Flexible Metallic 
(Flexible Tubing.) 
Almond Mfg. Co., T. R., = Mass 
American Metal Moulding Co., 146 Coit 8t., Irvington, N. J. 
Auto-Brassflexr. See National Metal Molding Co. 
Auto-Steelflex. See National Metal Molding Co. 
Breeze Corp., Inc., 24 S. 6th, Newark, N. J. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
1 Products Corp., 1110 Fulton Bidg., Pitte- 
urgh, Pa. 





. 
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THERMOSTATIC METAL 


For Low and High Temperatures 
Our No. 1800 — + temperatures up to 


Our No. 2800 metal for temperatures up to 
1500° F. 
W. M. CHACE VALVE COMPANY 








1600 Beard Avenue, Detroit, Mich. 





— 
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We furnish an example of Sticking To It 


Asive from our Secretary, who is a 
comparative newcomer of a mere 14 
years at Robbins & Myers, all of 
our chief operating officials came 
here direct from college or business 
school, and have never worked any- 
where else. Not that we haven't 
had tempting offers and other in- 
ducements to go elsewhere. Nor 
that we are so very old, either; for 
though Robbins & Myers as a com- 


pany is over 50, we're all about 30 
to 45. But this hasalways appealed 
to us as our business, and with a 
fine plant, good workmanship all 
around us, and customers sending 
in enough new problems to 
keep us on the alert, we can't 
think of a worthier, happier, 
lifetime job than this building 
electrical motors the Robbins 
& Myers’ way. 


If you have a problem in electrical-motored machinery come to Robbins 
& Myers. We offer you the facilities of a completely modern plant, and 


the experience of 31 years’ precision manufacture in designing, building 


and applying electric motors, generators, fans, and electrical appliances 


Adding Machines 
Advertising Displays 
Air Compressors 
Baker's Machinery 


Conveyors 
Dental Lathes 
Dish Washers 


Blowers Driers 

Brick Machinery Floor Surfacers 
Churns Folding Machines 
Cloth Cutters Heaters 

Coffee Mills Heat Regulators 


Coin Counters Hoists 


Confectioner’s Machinery 


Humidifiers 
Ironing Machines 
Labeling Machines 
Oil Burners 

Office Appliances 
Organ Blowers 
Mailing Machines 
Machine Tools 
Meat Choppers 
Milking Machines 


Movie Projectors 
Portable Tools 

Printing Presses 

Spray Equipment 
Ticket Selling Machines 
Vacuum Cleaners 
Ventilating Fans 

Unit Heaters 

Washing Machines 
Wrapping Machines 


Robbins & Myers, “Inc. 


Springfield, Ohio 


Brantford, Ontario 

































































WAXES 


AND 


COMPOUNDS 


to suit Com- 


pounded 


every requirement. 
to your specifications. 
One-half million pounds standard grade 
in storage at all times assuring 
prompt shipment. 


Samples on request. 
NATIONAL WAX CO. 


189 W. Madison St., Chicago, Ill. 











TUBING, Flexible Metallic—Continued 
Riflex. see United Metai Hose Co, 
Sleeper & Hartley, Inc.. Worcester, Mass. 
Time-O-Stat Controls Co., Elkhart, rw 
Titeflex Metal Hose Co., Newark, N. 


—— Conduit Co., Dry Harbor a. and Cooper Ave., 
Brooklyn, N. Y. 

United Metal Hose Co., 724 a Ave., New York, N. Y. 

White Dental Mfg. Co., 8. 152 W. 42nd, New York, 

TUBING, Rubber 


Rubber Tubing for Insulating Wire in Instruments and 
Telegraph Signal Lines. 
Faultless Rubber Co., Ashland, O. 
Forest City Rubber Co., 1276 Ontario, 
Goodrich Rubber Co., B. F., Akron, O 


Tyler Rubber Co., Andover, Mass. 
Vulcanized Rubber Co., Fourth Ave., New York, N. Y 


TUBING, Varnished Fabric 
Insulating Tubing—Spaghetti. 
Acme Wire Co., New Haven, Conn. 
Alpha Radio Supply Co., 520 Broadway, New York, N. Y 
Bentley-Harris Mfg. Co., Conshohocken, Pa. 


Cleveland, O. 


Brand & Co., William, 268 Fourth Ave., New York, N. Y 

Empire. See Mica Insulator Co 

General Electric Co., Section W-232, Merchandise Dept., 
Bridgeport, Conn. 


Goodrich Rubber Co., B. F., Akron, O. 
Insulated Duct & Cable Co., Stokes, Trenton, N. J. 
Insuline Corp. of America, 78 Cortlandt, New York, N. Y 
Irvington Varnish & Insulator Co., Irvington, N. J. 
Lee Tire & Rubber Co., Conshohocken, Pa. 

ica Insulator Co., 200 Varick, New York, N. Y. 
Mitchell- Rand Mfg. Co., 


19 Vesey, New York, N. Y. 
Pearce Co., , * Covington, Ky. (Insulated Waxed Cotton. | 
Turbo. See "hes Co. 
Varfiex Corp., Rome. =o , 


TURNED-UP BOXES AND CABINETS. 
Sheet Steel. 

TWINE, Armature Winding; 

— Rand Mfg. Co., 19 Vesey, New 


See Cabinets 


Torpedo ae 
York, 


e & Son, Frank W., 42 N. Front, Philsdeiphts, Pa. 
UNDERCUTTERS. Mica. See Slotting Machines & Toels 
Commutator. 
UNITS, Refrigerator Condenser. See Condenser Units, Re- 


frigeratcr. 


UNITS, Rods and Grids, Resistance 

Acme Elec. Heating Co., Dept. R, 1217 en, Boston 

Allen-Bradley Co., 494 Reed, Milwaukee, 

Automatic Electric Heater Co., 1706 Race, Philadelphia, Psa 

Brudleyunit. See Allen Bradley Co. 

Buffalo Products Co., Broome & Lafayette Sta, New York 

Burger, J. P., 1813 Columbus Rd., Cleveland, O. 

Calrod, See Edison Elec. Appliance Co. 

Carter Radio Co., 2422 Prospect Ave., Chicago, Ill. 

Chromalax. See Edwin L. Wiegand Co. 

Clark Controller Co., 1146 E. 152nd, Cleveland, O. 

Crown Coloring & Chemical Co., 33 W. 17th, New York. 
Paul Ave., Milwaukee 
Bridge St., Salem, Mass 


Cutler-Hammer, Inc., 1288 St. 

Dalton Elec. Heating Co., 287 

Dalton-Marsh Co., 88 Holten, Danvers, Mass. 

Daric Co., 35 E. 2ist, New York, N. Y. 

Di-El-Ite. See Wirt Co. 

Dixon Crucible Co., Jos., Jersey City, N. J. 

Eagle Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y. 
Edgewound. See Monitor Controller ’ 

Edison Electric Appliance Co.. 5600 W. Taylor, anne: I 
Elec. Controller & Mfg. Co., 2700 E. 79th and, O 
Electro Thermal-Unit Co., 44 N. Fourth, Philadelphia, Ps 


Elemite. See Louthan Mfg. Co. 
Fits-All. See Eagle Elec. Mfg. Co. 
Fitz-All. See Rodale Mfg. Co. 
Fitz-Rite. See Rodale Mfg. Co. 
Fix-All. See Witlow Elec. Mfg. Co. 
F & M. See Hiram Marks Elec. Co. 


General Electric Co., Schenectady, N. Y. 
Globar Corp., Niagara Falls, N. Y. 
Glo-Well. See Eagle Elee. Mfg. Co. 
Gold Seal Elecl. Co., 250 Park Ave., 
Hance-Parker Mfg. Co., Meriden, Conn 


New York, N. Y¥ 


Hankscraft Co., 615 E. Washington, Madison, Wis (Oven 
Heater Unit.) 

Hardwick, Hindle, Inc., 122 Greenwich, New York, N. Y 

Hexwound. See Monitor Controller Co. 


Industrial Heater Co., 300 Canal, New York, N. Y. 

International Resistance Co., 2006 Chestnut, Philadelphia, Pa 
(Radio Resistance.) 

Krischer’s Mfg. Co., 255 Calyer, Brooklyn. 

Louthan Mfg. ., Kast Liverpool, O. 

Marks, Elec. Co., Hiram, 304 Woodward Ave., Detroit, Mich 

Monitor Edgewound. See Clark Controller san 

Monitor Contreller Co., 51 8. Gay, Baltim Md. 

National Elec’l] Supply Co., 1328 New York "Ave, Washing 
ton, D. 

Nelco. See Nelson Electric Co. 

Nelson Electric Co., Plant City, Fila. 

Northern Electric Co., 2833 N. Western Ave., ae ™m 

Ogden Mfg. Co., 3947 Armitage Ave., Chicago Til. 

Ohmite Mfg. Co., 642 N. Albany Ave., Chicago, In. 

Ohm-Spun. See States Cg. 

Op-al Elec. & Mfg. Ce., 1057 W. 30th, Indianapolis, Ind 

Parker & Co., J. C., 407 Bulletin Bidg., Philadelphia, Pa 

Poloron Elec. Mfg. Co., 20 Bond, New York, N. Y. 


Electrical 





Heating Unit Service 


Manufactur ere—Designers 


INDUSTRIAL HEATER COMPANY 
New York, N. Y. 


300 Canal Street 

























Presto Products Co., 64 University Place, New York, N. Y 
Prometheus Elec. Corp., 358 W. 13th, New York, N 

Pyrox. See Westinghouse Elec. & Mfg. Co. 

Reben Elec. Mfg. Co., 2024 Gravesend Ave. , Brooklyn, N. Y 
tremco. See Reben Elec. Mfg. Co. 

Renuall. See Ogden Mfg. Co. 

Repairall. See Waage Elec. Co. 

eplaceall. See Waage Elec. Co. 

Resistance Laboratories, Inc., 20 W. 22nd, New York, N. Y. 
Kibohm. See Ward Leonard Elec. Co. 

Rodale Mfg. Co., 200 Hudson, New York, N. Y. 

security Elec. Mfg. Co., 2633 Canton St. -» Chicago, Ill. 
Sepco. See Automatic Electric Heater 

Smith & Co. T. C., 3918 Powelton Ave., Philadelphia, Psa 
nooo hE See Monitor Controller Co. 

snoco. = Snow & Co. 

Snow & Co Rochester, N. Y. 


w., 

super. See Northern Elec. Co. 
United Metal Art Mfg. Co., 293 Wyckoff Ave., Brooklyn, N.Y 
Vitrohm. See Ward Leonard Elec. Co. 
Waage Elec. Co., 5100 W. Ravenswood Ave., Chicago. 
Ward Leonard Elee. Co, Mt. Vernon, N. ¥. 
Warren Elec. Appliance Co., Warren, Pa. 
Watlow Elec. Mfg. Co., 1820 N. 23rd, St. Louis, Mo. 
Westinghouse Elec. & Mfg. Co., Mansfield. 0. 
wine . _—~ L., 420 1st Ave., Pittsburgh, Pa. 
Wirt Greene. Philadelphia, Pa. 
VACUUM CLEANER BAGS. See Bags, Vacuum Cleaner 
VACUUM DRYING & IMPREGNATING OVENS. See 

Ovens, Industrial. 
VACUUM PUMPS. See Pumps, Vacuum. 


VALVES, Electrically Operated 
Asco. See Automatic Switch 
Automatic Switch Co., 154 Grand, New York. 
Chapman Valve Mfg. Co., Indian’ O 

Coffin Valve Co., ft. of Tolman 
Crane Co., 8. Michigan Ave., Chicago, 
Cutler-Hammer, Inc., 1288 St. Paul ao 


(Water. ) 
Milwaukee. 


Dual Automatic Valve Co., Rock Island, 

Electric-Valve Mfg. Co., 68 Murray, New York, N. 

Fabrice Toemmestatto Control Co., 4750 Sheridan Rd. Chi- 
cago, 

Gas-Gard Co., 375 Main 8St., E., Rochester, N. Y. (Gas.) 

General Electric Co.. Schenectady, ie 

Golden-Anderson Valve Specialty Co., 1385 Fulton Bldg., 
Pittsburgh, Pa. 

Liberty Electric Corp., Stamford, Conn. 

Lunkenheimer Co., Cincinna’ 

Minneapolis- Honeywell Regulator Co., Foarth Ave. & 28th. 
Minneapolis, Minn. 

Northside Elec. Co., 4227 Spring Grove Ave., Cincinnati, O 

Protect-U. See Zisch Engineering Corp 

Reading Steel Casting Co., Bridgeport, ‘Conn. 

Savutime Devices, Inc., 88 Manhattan, Rochester, N. Y. 

St. Louis Motor Valve Co., St. Louis, 

Tagliabue Mfg. Co.. C. J., 18-83rd St., Brooklyn, o. Rid 


Teeple Co., L. R., 540 EB. Ninth, Portland, Ore. 
Time-O-Stat Controls Co., Elkhart, Ind. 
Victor. See Lunkenheimer Co 


Zisch Engineering Corp., 39 — L, Newark, N. J. (Gas.) 


VARNISH. o* Paint, Varnish, Lacquer. 

VARNISHED TAPE. Tape, Varnished Fabric. 
VARNISHED TUBING. See Tubing, Varnished Fabric. 
VOLT BOXES. See Instruments, Laboratory 
VOLTMETERS. See Instruments. 

VULCANITE. See Rubber, 


VULCANIZERS, WIRE INSULATION 
American Insulating Machinery Ce., 519 Huntington Ave.. 


Philadelphia, Pa. 
Akron, Ohio. 
See Fibre. 


Biggs Boiler Works, 
WASHERS, FIBRE. 
WASHERS, Leather 


Michigan Leather Washer Co., 548 E. Fort, Detroit, Mich 
WASHERS, Lock 

Keystone. See Positive Lock Washer Co. 

National Lock Washer Co., Newark, N. 

Positive Lock Washer Co., Ave. A & Miller, a, N. J. 
Shakeproof Lockwasher .. 2518 N. Keeler Chicago. 
St. Louis Malleable Casting Co., 7701 N. Conduit Ave., 


St. Louis, Mo. 


WASHERS, Metallic 
Bridgeport Brass Co., 774 E. Main, Bridgeport, Cenn. 


Chase Brass & Copper Co., Waterbury, Conn. 
Chicago Nut Mfg. Co, 2513 Cullerton, Chicago, Ml. 


Hubbard Spring Co., M. D., Pontiac, 
M h ts Machi Shop, Inc., i. ass. 

New England Screw Co., Dept. A., 44 Farnsworth, Boston. 
Quadriga Mfg. Co, 213 W. Grand Ave., Chicago, Ill 
Wrought Washer Mfg. Co., 46 S. Bay, Milwaukee, Wis. 
WATTMETERS. See Instruments. 


WAX AND COMPOUNDS 
Wax and Compound, Sealing and Filling...... See W 
Junction Box, Potheads, Battery Tops, It 
Head Holes 
Wax and Compound 
Saturating and Finishing, Braided Wire, 
Impregnating Fabric and Paper. 
Chatterton’s Compound See 
Ackurate Rubber Co., 25 Beaver, New York, N. Y. W.. .. 
Ajax. See Sherwin- Williams Co. 
Asphalt Products Co., 6531 S. State, Chicago.. .. 8 
Bishop Wire & Cable Corp., 420 E. 25th, New 
FeEm, WE. Zu. ccccvcsccesccoscecescsesceseosere +2 ss Cc 





Biwax Corp., 208 S. La Salle, Chicago, Ill.... W 8 
Black Nego. See Williams Co., F. M. 

Rulls-Eye. See Zinsser & Co 

Candy & Co., 35th and Maplewood Ave.. 


Chicago W 8 
Brookside Ave., Boston m 
432 Danforth Ave., Jersey _ 


Clifton Mfg. Co.. 65 
Cochrane Chemical Co., 


ee Eee er eee ™ © ss 
Dolph Co., John C., 168 Emmet, Newark, N. J.W.. .. 
Di Electric Puttie. See Ackurate Rubber Co. 


Ever-Protect. See National Cable Compound 


Flake White. See Williams Co., F. M. 
General Electric Co., Section W- "282, Merchandise 
Dept., Bridgeport, Comn.........cccccccscscere 


Globe Chemical Co., Merray Road & Big 4 R. Rw 
St. Bernard, Cincinnati, O 

Goldo Brown. See Williams Co., F. M. 

Great Lakes Thread & Yarn Co., 5133 Wesson 
Ave., Detroit, Mich.....ccccccccccccccccccccces w 

Hexsulate See Tar Products Corp. 

Imco. See Great Lakes Thread & Yarn Co. 

India Red Seal. See Williams Co., F. M 

Insulatine Co., 1 Broadway, New Y 

Leverite. See Mitchell-Rand Mfg. Co. 

Lime Seal. See Mitchell-Rand Mfg. Co. 

McGill Mfg. Co., Valparaiso, Ind 

Minerallac Elec. Co., 1045 Washington Blvd., 
GRIM, TH. onc cies sccucceccce secwescesccscevese 

Mitchell-Rand Mfg. Co., 

Mule-Hide. See Lehon Cc. 

National Cable Compound Co.. 

National Wax Co., 


Mitchell. Ind.... W 


Nu-Blac See Star Porcelain Co 
Par Flexo. See Williams Co., F. M. 
Rubberseal. See Mitchell-Rand Mfg. Co. 


Manufacturing 





Vol. 3, No. 2 








Cochrane’s 


4 Fe: 





Compounds 


Paints and Varnishes 
for every insulation purpose 


41 years in the busine Write for samples of 
our latest finishing and “retureting wax. 


Cochrane Chemical Company 
Established 1887 





19 Vesey, New York....W 8 C 


189 W. Madison, Chicago, Ill... 8 .. 





432 Danforth Ave., Jersey City, N. J. 





Rub-Flexo. See Williams Ce, F. M. 
— ~~ - rere — 86 Hausman, Brooklyn, w 
Sherwin-Williams “Co., "Cleveland, 0...........-. Ww os c 


Standard Varnish Wks. -» 433 4th Av., New York.. W.... 


Standard Wax & Import sted 110 E. 42nd, New 

York, Me. .abeaspnencawewsseeseeeese eeecvees 8 .. 
Star Porce’ Trenton “N. Z.cevece eocccce -- C 
Tacrite. See Seldner & Enequist, Inc. 
Tar Products Corp., Providence, R. I. 


a P Co., xe 576 — Ave., Brooklyn, 


sh and a. V. RR, 


Waverly Oil Whks., 
PEN, Bs coccccccoscceccoocecs ecee 
Williams Co., F ‘Ave. “Brooklyn N. Y. 


. M., 1288 Prospect 

48 Vesey, New York, N. & 

WELDS, Lamp lead-in. See ‘Filaments, 

WELDING AND CUTTING OUTFITS 
Electrie Arc, Spot, Butt and Seam Metal Welders and 


Metal Cutting Outfits. 
Acme Elec. Welder Co., 1850 W. Fulton, “oy Ill. 
A. E. F. See American Electric Fusion Corp. 
Agnew Electric Welder Co., Milford, Mich 
Allan Mfg. & Weldi Co., , 726 Washington, 
Almanc, See Allan Mfg. & Welding Co., Inc. 
Alternare. See Electric Arc Cutting & Welding Co. 
American Elec. Fusion Corp., 2610 Diversey Ave., Chicago. 
Ames Co., 115 Ninth, a. om mm % 
Burke Electrie Co. ,. Eri 
Cushing Mfg. Co., 5617 “pacific Bivd., Los Angeles, Cal. 
Dwyer Machine Co., Mass. 
Eisler Engineering Co., 756 8, 13th, Newark, N. J. 
Electric A ee & Welding Co., 156 Jelliff Ave., 


Buffalo. 


Newark 
Electric Welding Co. of America, 744 Court, Brooklyn, N. Y. 
Electric Welding Machine Co., 1530 Larned, E., Detrott. 
Farwest Electric he ~? Co., 1107 Northlake ‘Ave., Seattle. 
Federal Machine & Welder Dana Ave., Warren, 0. 
Fleet-Weld. See Lineoln Elee. Co. 
Fusion Welding Corp., 103rd St. & Torrence Ave., Chicago. 
General Electric Co., Schenectady, N. Y. 
General Engrg. upply Co., 160 5th Ave., New York, N. Y. 
Gibb Welding Machines Co... Bay City, Mich. 

angen. See Northwestern Mfg. Co. 
Lincoln Electric Co., Coit Rd. and Kirby Ave., Cleveland. 
McAdams Co., J. C., 912 S Ave., Long Island City, 
Northwestern Mfg. Co., 480 Clinton, Milwaukee, Wis. 
Plastic Arc. See Wilson Welder & Meta 


Elec. Co. 
T., 2558 W. 16th, Chicago, Ill. 
Seneca Electric Welder Corp., 5057 Woodward, Detroit, Mich. 


Pyrotip. See ne! 
Ryerson & Son, Jos. 


Siemund Wenzel Blectrie Welding Co., 79° Hancock, Long 
Island City. N. 

Swift Elec. welder’ Co., 2567 W. Grand Blvd., Bae. 

Taylor-Winfield Corp., Mahoning Ave., —" 

Thompson Electric Welding Co., Lynn 

Una Welding & Bonding Co., 1615 ‘alueee Ave., Cleve- 


land, O. 
U. 8S. L. Battery Corp., Niagara Falls, 2. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


Wilson Welder & a Co., Hoboken factory, Terminal 
Bldg., a. 
Zeus. See Gib D Welding Machine Co. 


WHEATSTONE BRIDGES. See Instruments, Laboratery 
Standard. 


WINDERS 
Armature & Field Coil. See Winding Machines, Armature 
& Field Coil. 
Coil. See W! 


‘inding Machines, Armature & Field Coil. 
= Induction Cail. 


Fuament. See Machines Making 
Induction Ceil. See Winding Secchines” Induction Coil. 
} Machines, Armature & Field Coil. 


— MACHINES, Armature and Field 


°o 
Armature Coil Equipment Co., 2415 Forestdale Ave., Cleve- 
land, Ohio. 


Browning. See Mutual Foundry & Machine Ce. 

Chapman | gee Works, P. E., 1820 Chouteau Ave., St. 

Columbia Machine Works & Malleable Iron Co., Atlantie 
& Chestnut St., Brooklyn, N. Y. 

Cuma Mfg. Co.. Wilkes-Barre. Pa. 

Conron, Frederick M., 177 New York Ave., Newark, N. J. 


oo Service Supplies Co., 17th & Cambria Stw., Phila- 
le 


Pa. 
Globe Technolian ~~. Reading, 
Fredericks Co., M., Lock Have 
Handy. See baal Coll Boutpment 3 2415 Forestdale 


a 


Ave., Cleveland, ee 
Herald Elec. Co., East End Ave., New York, N. Y. 
Hunsdorf, Wm., 5056 E. Fourth, Cleve 


land, O. 
Liberty Starter Co., W. Fort & Minnie Sts., Detroit, Mich. 
Live, W. C., 208 S. Geddes, Syracuse, N. Y. 


See Fredericks Co. 
. P.. 790 oo cae Ohio. 
Mutual Foundry & Machine Co., Atlan 
Onan, David , 43 Roya Ave., Siinmeapetia, Minn. 
See  ihhestrte Service Supplies Co. 
See Electric Service Supplies Co. 
Superior. See Armature Coil Equipment Co. 

Lal 


WINDERS © 1atticss Cord Types 


Also for Dynamic Coils; Armatures; Radio 
and Electrical Transformers. 
Vitreous Enamel Electric Ovens 
FREDERICK M. CONRAN 
177 New York Ave., Newark, N. J. 
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ASHION and assemble a bit 
of metal and copper wire. 
Connect to a line and throw a 
switch. Instantly—power, and 
under control and at your com- 
mand. Wonderful! Yes. Mys- 


terious! No. 


Just a logical application of facts 
as determined by research and 
experience. Merely adherence 
to established principles and 
maintenance of proper building 
and inspection standards. 


No mystery about the reputation 
the Leland enjoys among appli- 
ance manufacturers. Take one 
apart and you will find the 
secret in superior design and 
exceptional craftmanship. 


A. C. Repulsion Induction 
D. C. Compound 

A. C. Polyphase Induction 
Interchangeability of Frames 
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This Ring 
Will Banish Your 


Stuffing Box Problems 

















S, simple—so efficient—so necessary is the 
Cooke Seal Ring that in a short space of time 
nearly a quarter million have been sold—with 
universal satisfaction. 


This ring maintains a _ leakless pressure or 
vacuum on a wide range of fluids, gases and air. 
It reduces friction 90%. It reduces motor load 
and does away with wear on the shaft, scoring 
and hot boxes. 


This amazingly simple mechanical device abso- 
lutely prevents leaks around a rotating shaft be- 
cause it is bound leak-proof and frictionally 
tight on the shaft and rotates with it instead 
of pressing against it. Thus a ground joint is 
formed against the gland having only 3/16” of 
bearing surface. 


The Cooke Seal Ring is simple in construction. 
Nothing can go wrong and there are a thousand 
places in industry where it can be, or is now be- 
ing successfully used. 


Machinery Machinery 
Makers: Users: 


Your lecal supply heuse 
will sell you Cooke Seal 
Rings to install in your 
present stuffing boxes. Or 
write us direct. 


Ask us to show you how 
Cooke Seal Rings can im- 
prove the efficiency of 
your product. 


COOKE 
Seal Ring 


46 North Green Street 
Dept. K 
CHICAGO, ILLINOIS 


MEET US and see the Cooke Seal Ring in actual operation 
on a Domestic Ammonia Refrigerating Machine at the Mid- 
winter Engineering and Power Exposition, February 12-16, 
at the Coliseum, Exhibit No. 193. 
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Providence Insulated Wire Co., Providence, R. I.. C .... 
Race. See Ross Wire Co. 
















































































Revolute Wire Co., Hastings-on-Hudson, N. Y.... C .... 
i _— Roebling’s Sons Co. a Fe Savio’ Ge O-s570 
Rome Wire Co., neral le ’ 
COMPANY Se Ree Re pete 
Ross Wire Co., 69 Bath, Providence, R. ae GS ae ve 
WILBUR B. DRIVER, President SReremp. See Mk ogy A ty Fabric Co. 8 | 
Seneca ‘Vire g. Co. ‘ostoria, Sonseesesens 04.08 <J B D 
Manufacturers of Solar. See Gilby Wire o R B AND 0 “or 
Sparg Wire Co., J. A., i ee eaccee S aa de 
Standard Alloy Wire Co., Enizabeth N. J. -RS8 
2 ae Co. (Div. of “General © e 
‘able Corp.), ttsburgh, Pa. .....ccecccccccccce oe ee 
Super-Insulated Wire Co., Plymouth, Mass. ...... @ a< « A GRADE FOR EVERY NEED 
—round and flat, fine wires, strip. Heat and acid- Superior. See Alloy Metal Wire Co. ‘. . , " 
resisting castings. Special alleys. We ean advan- Talking Tape. See Hope Webbing Co. Nickel Chromium, Copper Nickel, Nickel 
tageously fill your requirements. Therlo. See Driver Harris Wire Co. Silver a for use in heating appliances, 
* Tophet. See Gilby Wire Co. Resistors, ectric Testing and Measuring 
“TOPHET A “TOPHET C”’ Tra-La s 
-Lay ee Page Steel & Wire Co. Instruments, etc. 
(formerly SOLAR) Uermerly Fephet) Valley Narrow Fabrie Co., Falls, R. I. : 
“CUPRON” Wheeler Insulated Wire Co.. beideseet, a ree STANDARD ALLOY WIRE CO., Elizabeth, N. J. 
RIVERSIDE AVENUE, NEWARK, N. J. WIRE, Copper Clad 
Seeeionn, Steel 5 me Co... - S. La Salle, Chicago, MI. 
; Jopperweld Stee’ ‘o., Rankin, Pa. . 
WINDING MACHINES, Induction Coil 1. Standard Underground Cable Co.. Pittsburgh, Pa. York, Annunciator and Asbestos, Cotton, 
Belden Mfg. Co., 2310B S. Western Ave., Chicago, Ill. Wire soLDER. See Solder. Bar and Wire Silk and Enameled Magnet ................ A... 
Conron, Frederick. M., 177 New York Ave., Newark, N. J. Goodyear Rubber Insulating, See parayber Electric Co. 
Dudlo Mfg. Co., Div. of General Cable Corp., Fort Wayne, WIRE DRAWING MACHINES Graybar Elec. Co., Gray Bldg., Lexing- 
Ind. Drawing and Re-drawing Mill Equipment for Small Wires ton Ave. & 43rd ss. » * Yo age Pewee Oke tw ce DS de 
Easton Coil Co., Easton, Pa. American Insulating Machinery Ce., 519 Huntington Ave.. Grimshaw. See New York 
Electrical Products Mfg. Co., Providence, R. I. Philadelphia, Pa. Hatfield Rubber Wks., Inc., Hillside, eee 
Eureka Tool & Machine Co., 42 Walnut, Newark, N. J.  sieeper-Hartley, Inc., Worcester, Mass. Hazard Insulated Wire Works, Div. 
Leesona. See Universal Winding Co. Torrington Manufacturing Co., 70 Franklin, Torrington. of Okonite Co., Wilkes-Barre, Pa.... R F.. A.... 
Lipe, W. C., 208 8. Geddes, Syracuse, N. Y. — Conn Holyoke Co., 621 Broadway, New York.. B....A..M Seas 
Norris Register Co., 29th & Broadway, Council Bl tw Vaughn Machinery Co., Cuyahoga Falls, Ohio. Indiana Rubber & Insulated Wire Co., 
Nadio Production Machinery Co., 212 Centre, — Y Wire Machinery Corp. of Am.. New Haven, Con.. SU, I oF inccis cheknkens<s Y 2 See _ 
Ridion Company, Frank, 253 A St., Boston, Mass. Inland Wire & Cable Co., Sycamore, Ill. R W.. A... M — 
Universal Winding Co., Boston, Mass. WIRE, Insulated I. X. L. See Collyer Insulated. 
Weber & Scher Mfg. Co., 263 Sussex_Ave., Newark, N. J. KEY Kable. See Safety Cable Co 
Weehawken s aueemed Co., 543 Gregory Ave., Wee- Annunciator, Office, Bell Wire....See A Kenrite. See American Insulated. 
hawken, N. Asbestos Covered Heater Cord...... See H Kerite Ins. Wire Cable Co., 30 Church, 
WINDINGS. Bee Coils, Finished. Acheanes Covered Magnet biomes: ~~ = Sie OT Re oc ccud se cutwseas Story ae a 
Enamel Magnet Wire .......-+0+ ee y 
WINDOW SHADES, Factory ee cre reese cs 1h 0S Oe, OO Ecc nccnent oe se 5 0 TM 
np <a w a - a4 Koelle, Frederick C., Real Estate tras ~— 
Athey Co., 6122 West 65th St., Chicago, Ill. Flexible Reinforced Heavy Duty Bldg., Philadelphia, Pa. ...... EE ee 
WIRE (Cable) (Cord), Aluminum. See Aluminum. CL -aicccecncucdbchasacaedes F Liberty. See Nat. Metal Molding. 
Copper Clad. See Wire, Copper Clad. Heater Cord H Lowell Insulated Wire Co., Lowell, Mass. B F H...... Roe: 
Forms. See Forms, Wire. Ignition Cable . R Loxsteel. See Hazard Insulated Wire Works. com 
Frames. _ See Forms, Wire. Lamp Cord R McEvoy, C. H., Lowell, Mass...........+ és cs ce OS ve put 
Fuse. See Fuses and Fuse Wire. Magnet Wire See M Maring Wire Co., Muskegon, Mich. Cotton, © 
Molybdenum. See Molybdenum. Rubber Covered Wire & Cable..See R BOK, MME, ain Sk cakwarcnsassscd eer eee 
Phosphor Bronze. See Phosphor Bronze. Stove Wire ...... See H Marion Insulated Wire & Rubber Co.. 
Platinum. See Platinum. Telephone Cord T SN MEE sercscisatiescennsigue: © OR OSs. Sis 
Radio Bus. See Wire, Bare. A-A Wire Co. (Div. Massachusetts Elec. Mfg. Co., West Lynn, HF 
Serapers. Bee omens we. Corp), 420 Lexington Ave., N. i eer er SS eae ee Baers ee ree M sic 
Strippers. ee crap . n Ss ° 
Tungsten. See Filament, Incandescent Lamp. at Sue. 1 “ie a. Conn. Monarch yo. me oad A De 
WIRE, Bare Framaled Silk, Cotton ...... oe ce ce ce ee oe MM Montgomery Co., J. R., Windsor Locks, . 
Armature Banding .............++ See 8 Amelectric. See American Elec. BE Ao. ss wieeineaeei, a tieeck Ciigashes 4x evie BOs. — 
COMper WHO ccccsccescccceccccvs See C American Brand. See American Insu- National Elec. Produc’ Oe oe oa ee a pol: 
Iron Wire apanebene eeseccscccce es 8 lated Wire & Cable Co. Fulton Bldg., Pittsburgh, __ ee RFHATM up 
PED. scwessenecence See R American Brass Co., 25 Broadway, New N. E. See Goldmark Co., James. clu 
Reaio = TT «<sesseekavectenoebs See C Es Ws Bekwcssnascccewasedauceane eo 06 A..M.. New England Wire Co., Westfield, Mees Bie Bis BF ac ry 
Resistance Wire ......sessesseeees See R American Copper a Corp., -— New York Tneubates Wire Co., 114 Liberty, fr 
DE D eanicpansebeaeneces cue See 8 Broadway, New York, Y. a 3S, ARR ere a ere a h 
Acme. See Alloy Metal Wire Co. American — Works. (Philipsdate), Nitro. See Belden Mfg. Co. —_ 
Aavance. See Driver Harris Wire Co. Providence, R. I. trees ee ce ce ee e+ MOC K. See Phillips Wire Co. 
Alloy Metal Wire Co., Moore, Pa.........eceseee C: Ba. American Enameled Magnet ‘Wire besa Okocord. See Okonite Co. 
American Brass Co., 25 Broadway, New York, Muskegon, Mich. tee +e secs ee ee M- Okonite Co., Passaic, N. J........-...05 Wiidies islew ee ss 
American Copper Products Corp., 233 Broadway, American Insulated Wire & Cable Co. Ozex. See Simplex Insulated Wire 
Mow Werk, I. YF. cocccccccccccsccoccccccces es Div. of General Cable bo. _ w. Packard Electric Co., Warren, O....... RF rt roo: 
American Electrical Works (Phillipetile), Provi- 21st, Chicago, Ill. _. . + see ee «+ M_ Parac. See Phillips Wire Co 
Wa: ts. Uy nthinttenacdaskasesnnsasqaneea’ ..@.... American Insulated Wire Corp., Div. of Paracore. See S._ Rubber Co. 
Americon Deostated Wire 3 nx Co.;” Div. “of General _Cable Co., 45 Baker, Provi- Paraflexr. See Bishop wire & Cable. 
General > oe, 5 ast, Chicago.... C .. 8 dence, R. I...... settee ecee sce eseenes RF ..A T.. Paranite. See Indiana Rubber 
American Steel & Wire ny "208 8S. La Salle, American Steel & Wire Co., 208 S. La Parkerite. See Seward Wire ‘Co 
SOE, TE, | wnnnsteenesvencccedsecccesoneses Sa. B Le 2 wcenguseensee sees RFHATM pec. See Packard Elec. Co. 
Anaconda.” See American Brass Co. Americore. See American Steel. Phitedelphis Insulated Wire Co., 200 *. 
Anylite Elec. Co., Fort Wayne, Ind.............. ae Amerite. See American Steel. Third, Philadelphia, Pa.. i | 2 
Ballast. See Gilby Wire Co. Amerixe. See American Steel. Phillips Wire Co., Pawtucket, R. I.....- Ee Oe ee 
Baltimore Copper Mills (Div. of General Cable Amparak. See American Steel. Providence Insulated Wire Co., Providence R F HA... .. 
Corp.), Mattimere, Mid. 6.ccccccscccecescoccses CS ce ve Anaconda. See American Brass Co. Raven Core. See New York. 
Bassett Metal Goods Co., Derby, Conn. (General Ansonia Electrical Co., Ansonia, Conn. Reliance. See American Steel. 
Sales Ages, Hatheway & Co., 16 Hudson, New Silk, Cotton, Ename led. (inashoce) we cw +e & oe ae Rockbestos Products Corp., Nicoll & Conner 
WEEE, WR. ZX. cccccsccesoccccosvessecccccsscccs © wee» Armoriokt. See American Steel. Sts., New Haven, Conn...........ec a. 2 .. © 
Belden Mfg. Co., 2310B S. Western Ave., Chicago C .. 8 Bay State Insulated Wire & Cable Co., Roebling’s Sons Co., John A., 
Beldenite. See Belden Mfg. Co. Paydras (Mattapan), 26, Boston..... B we ce cs ce os tye gel. Fein eer cele pe ate FHATM A 
Bradford, Kyle & Co., Plymouth, Mags............ ++ B.. Belden Mfg. Co., 2310B S. Western Ave., Rome RET EEE Co., Rome, N. Y ee eos ae , 
Braidite. See Cornish Wire Co. Cohenme, TER. cccccccecccccccece eeeeee RF H ATM _ Rome Wire Co., Rome, N. Y.-...... FH..TM 
Brenvar. See American Insulated Wire e< Cable Co. Beldenamel. See Belden Mfg. Co. Ross Wire Co., 69 Bath, Providence, R. I.. R.... .- s+ ee S| 
Bridgeport Brass Co., Bridgeport, Conn........ C .... Beldenite. See Belden Mfg. Co. Runzel-Lenz Elec. Mfg. Co., 1751 N. 
Calido. See Driver Harris Wire “ys Bishop Wire & Cable Corp. 420 E. Western Ave., Chicago, Ill............ a ee. Be u 
Chromel. See Hoskins Mfg. Co. 25th, New York, ee ow as ae ose Safety Cable Co. (Div. of SE Cable H 
Chromie. See Murray-Harris Wire Co. Boston Insulated Wire & Cable Co., 65 ye re ew We notes. x's L 
Climax. See Driver Harris Wire Co. Bay, Westen, Mass. ...<cccccccocccece ee eee PO os My See York Insulated. 
Comet. See Driver Harris Wire Co. Bradford, Kyle & Co., Plymouth, Mass...........M Seward Wire Co., Parkersburg, W. Va. R.........- u 
Comin. See Gilby Wire Co. Cablex. See Collyer Insulated Wire Co. Silkenamel. See Belden Mfg. Co. 
Cook Plate Co., Edw. N., 70 Ship, Providence, BR. I. C .... Celatsite. See Acme Wire Co. Silkenite. See Acme Wire Co 
Copel. See Hoskins Mfg. Co. Conver, Insulated Wire Co., Pawtucket, Simcore. See Simplex Wire 
Copperweld Steel Co., Glassport, Pa............. en ae 2 error seer eee RFH.....-- Simplex Wire & Cable Co., 63 Syd- I 
Cornish Wire Co., 30 Church, New York, N. Te aces omnes” See General Elec. Co. ney, Cambridge, Mass. .........s+ses a 
Corwice. See Cornish Wire Co. Condex. See Simplex Wire Co. Shield. See Ansonia Elec’l Co. 
Crape. See Indiana Steel & Wire Co. Colorubber. See Belden Mfg. Co. Spiralweave. See Hazard Ins. Wire 
Crescent Ins. Wire & Cable Co., Trenton, N. J.. C .... Copperweld Steel Co., Rankin, Pa...... Ro..++++++ ++ Standard Alloy Wire Co., Elizabeth, N. J.....H...... —— 
Cupron. See Gilby Wire Co. Cotenamel. See Belden Mfg. Co. Standard Insulated Wire Co., Westtleld, 
Darow Mfg. Co., 97 Greene, New York, N. Y... C .... ottonite. See Acme Wire Co. MEMES. secn.er <i eiseddensssaeieneneeen as a 
Detroit Insulated Wire Co., Detroit, Mich...:.. C .... Crescent Ins. Wire & Cable Co., Trenton, Stannard Underground Cable Co., Pitts- 
1885. See Chieago Insulated Wire & Mfg. Co. a SPR oS he er a: RFHATM burgh, Pa. (Div. of General Cable.) R F HAT... 
ar — a Te Deneseees so Me 0 Desow Mis. &.. se ed Fang BR .. ++ +++ ++ Sterling. See Standard Underground. 
ectron. asset Goods avis-Jones nsula re 0 aw- Sterli Insulat w - ver, 
Ereelicier. See Branford Elec Co. a i oe areeeeereeeeerereeenrenss 02 4¢.. “ER eee 
man . » erson, Tobe, co ee we we eitabeston. ee 0 nsulat Strand Sw Mfg. ei , Wwe siew cove We 
Gilby Wire Ca, Riverside Ave, Newark, N.J...... B - Detroit Insulated Wire Co., Detroit, Mich. R...... T.. guand.& Sweet Mfg, Co., Winsted, Conn 
Goldmark Co., James, 83 Warren, York.. GC .... Diamond Braiding Mills, Chicago —— RFH.....+- Sweetstrand. See Strand & Sweet. 
Hope Webbing Co., Providence, i Dreadnaught. See Indiana Rubber Co. Tip-Top. See Standard Underground. 
EGE NET | edb e co okbecwbnocusbsedcsonsgoeesee C .... Driver-Harris Co., Harrison. N. J...... R..H....-+ rer. See Simplex Wire & le. 
Hoskins Mfg. Co., S415 Detroit, } és -.-  Dudlo Mfg. Co., Div. of General Trenchlay. See Rome Wire Co. 
Hudson Wire Co., ea Cable “ rt Wayne, Ind.......+-.++-++++ M ‘Triangle Conduit Co., Dry Harbor Rd 
Ideal. See Driver Harris Wire Co. Derablit See elle & Cooper Ave., Brooklyn _B 
bber neu: ‘onesbo: uracord. ee ula: oven. a ee eee ee > "hia ait es 
— _ bE inmate We On, Smad Mo .. 8 Dusawire. Ses Tubular Woven. Tubular Woven Fabric Co., Pawtucket, 
Indiana Staal & Wire Ge., Muncie. Ind. *: gs Duro. See McEvoy, C. H. Re PR ere 8 oF ds oe 00 
Inland Wire & Cable Co., Sycamore, Ill.. Cc .... Eagle. See Goldmark Co., James. United States a. a Co., 1790 Broadway, 
Karma. See Driver Harris Wire Co. Eastern Insulated Wire Co., Tilton, N. H. B .........- New York, N. Y...ccccccsccsscccces -B..HAT.. 
Keystone. See Fuliman - ® &. 1885. See Chicago Insulated Wire. U. S. Royal. fe | United tates. 
Lucero. See Driver Harris Wire Co. Enamelite. See Acme Wire Co. Varflex Corp., Rom me, N. Y. ceeesvce .-M 
Marion Insulated we = Rubber Co., Marion, Ind. C .... Fibrex. See Simplex Wire Co. Warrior. See American Copper. 
Monarch Elec. & Wire 622 W. Adams, Chicago C .. 8 Flexible Woven Cable Co., 755 Beylston, Wheeler —— Wire Co., Bridge- 
Monex. See Standard Ciios Wire Co. Boston, Maes. ....cccccccsccccccccese oe _ ree ee OR, COE ites sc nqittiens susan s RFHATM 
National-Harris Wire Co., 113 Orchard, Newark.. B.. Flex-O-Cord. See Packard Elec. Co. White, J. -, “Li28 “Oliver, Philadel- 
Nehring Electrical Works, De Kalb, Ill. .......... C .... Gareo. See General Asbestos Co. SEE, EM. shah sa Vensbbeeneadnc chases or ess S ws 
Nichrome. See Driver Harris Wire Co. Gavitt Mfg. Co., West Brookfield, Mass. .......... T .. Whitney Blake Co. See Graybar Electric Co. 
Novar. See Standard Alloy Wire Co. GE-Flex. See General Elec. Co. , Wovenite. See Flexible Woven. 
Page Steel & Wire Co., Bridgeport, Conn.. a 8 General Asbestos & Rubber Co., Charles- York Insulated Wire Wks. of G. E. Co., 
Paranite. See Indiana Rubber & Insulated Wire Co. GA. ohtdniwnncdndcaseiscdensedin’ ion eaten ss 120 Broadway, New York, N. Y........ R ..H....M 
Peerless. See Alloy Metal Wire Co. General Elec. Co., Section W-232, Mer- 
Phillips Wire Co., Pawtucket, R. I. ...... bonwar eae chandise Dept., Bridgeport, Conn.... R F H....M WIRE, Steel Flat 
Phono-Electric. See Bridgeport Brass Co. Giant. See Collyer Insul*ted Wire. Steel "Coating for Armored Conductor. 
Premier. See Alloy Metal Wire Co. Goldmark Co., James, 83 Warren, New American Steel & Wire Co., 208 S. La Salle, Chicago, Ml. 
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Universal Motor 
for 110 Volts 


Suitable for phono- 
graph drives, drink 
mixers, sewing ma- 
chines, small Lathes, 
etc. 

Battery motors and 
small generators our 
specialty. Send for cir- 
cular. 

LIBERAL DISCOUNTS TO DEALERS. 


KENDRICK & DAVIS CO. 


LEBANON, NEW HAMPSHIRE 





+e 














Keys to B-Line Motor 





Electrical Manufacturing 








(1) Reliability (2) Appearance (3) 
Success —_ Re serve Power (4) -_ —% ymnical Oper 
ation and (5) Low Ce These five 
fingers all point to a motor that 
goes ahead on its merits. Every B-line motor is 100% right or BACK it 
comes to the shop. The quality, economy and noiseless dur ability our designers 
put into B-line motors is a priceless asset, and we aim to “Be: it 
Sizes % to 3 THE BROWN- 
H.P. A.C. Repul- : 
sion Induction BROCKMEYER 
single phase and CO., Inc. 
DC. motors; ‘ 
squirrel cage Dayton, Ohio 
polyphase motors 
up to and in- 
cluding 5 H.-P. Sales Offices in 
4.C. and D.C. Principal 
frames inter- é ; 
changeable. Cities 











Adjustable R-sistance 
At Its Best 


SMALL IN SIZE 


* [% WATIONAL * } TIONAL *& 





HEOSTAT 


UNEQUALED: BUT COST NO MORE 


MOTOR SPEED CONTROLLERS 
LABORATORY RHEOSTATS 

















Our 20th Year—Ask for Catalog 


National Electric Controller Company 
5315 Ravenswood Ave., Chicago, IIl., 


HEAT REGULATORS 
LIGHT IN WEIGHT 
HIGH IN QUALITY FINE FIELD RHEOSTATS 
LOW IN PRICE CONTROL DIMMERS, ETC. 
LONG IN LIFE 


RADIO RHEOSTATS 


U.S. A. 











Standard- 
LL 
For Purposes 


cial 
of 
AC-DC. 











119 





Individual Instruction Cards 


for testing 






Factory-Built Radio Sets 



































+ = 


pep 


77 0c 


An Added Service of the 
WESTON MODEL 537 


A. C. and D. C. Radio Set Tester 


These Instruction Cards, by covering the specific 
testing requirements of individual receivers, make 
the Model 537 a still more useful test set for the 
service man. 


They save the service man’s time by giving a com- 
plete outline of procedure for testing the principal 
makes of factory-built sets and, in addition, give 
the socket voltages and tube plate current for every 
stage throughout the set, as well as the comparative 
grid test on the various tubes. 


The Model 537 is designed to meet the service re- 
quirements of every type and kind of radio receiver. 
Its use, however, is reduced to still greater simplic- 
ity when testing any particular make of set in con- 
junction with its individual instruction card. 


Write to us and we will be pleased to acquaint you 
with full particulars. Or, better still, address your 
inquiry to your radio jobber, supply house or our 
nearest representative—and ask for a demonstration. 


WESTON ELECTRICAL INSTRUMENT 
CORPORATION 


582 Frelinghuysen Ave., Newark, N. J. 




















Electrical 








What does 
fatigue time 
cost you? 


A tired worker 
costs more 
than a good 
chair 









Adjustable 
Ranges 
17 to 23” 
21 to 27” 
25 to 31” 
28 to 34” 


manufacturer knows 
the cost of overtime and the 
percentage of idle time, but 
fatigue time, one of the most 
costly, is often neglected. 


Every 


ROYAL 


Seat of Production 
Factory Chairs 


are scientifically built to reduce 
unnecessary and preventable tired- 
ness caused, for the most part, by 
chairs that are either too high— 
too low—with ridiculously inade- 
quate seats and imitation back 
rests that give no support where 
most needed. 


Prove it yourself as have 
hundreds of the most. suc- 
cessful factories. 


Send for FREE TRIAL OFFER 


without expense or obligation 


Catalog on Request 


ROYAL METAL MFG. CO. 
1136 S. Michigan Blvd., CHICAGO 


MINE. -<sio sen a eebas eeedetes seca ee 


WIRE, Steel Flat—Continued 


Manufacturing 


Crescent — Wire & Cable Co., 319 N. Oden Ave., 


Trenton, N. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Seneca Wire & Mfg. Co., Fostoria, O. 


WIRE MANUFACTURING MACHINES 


(See Also 
Taping Machines, Wire; Wire Polish 
Enameling Machines for Magnet Wire; 





ping Machines; Vulcanizers, Wire Insulation. ) 
Armoring Machines -See A 
Braiding Machines ‘iSee B 
Bunching Machines .See S 
Covering Machines .See I 
Insulating Machines See I 
Insulation Straining -See I 
Measuring Machines ...... See M 
Park Cabling Machines.............++. See A 
Satarating “TORRS ccsccccccvesccccsesss See F 
Spooling Machines .......sceeseseeees See U 
Stranding Machines ........cceeceeees See S 
SOMINE WORD sccccccccccecevcescoves See F 
WEEE TOE csbsccececasccenceocoes See U 
Adamson Machine Co., Akron, Ohio.. I A ...... 


Aimco-Seward. See American Insulat- 
ing Machinery Co. 
American Insulating Machinery Co., 519 


Wire Drawing Machines; Insulation Mixers; 


Le ay ; 
Wrap- 


Huntington Ave., Philadelphia, Pa. I A.... 8 U F 
Breguet. See American Insulating 

Machy. 

Crescent. See Royle & Sons, John. 
Durant Mfg. Co., 662 Buffum, — 

ES TIE. occccccccdpenesence ev oe co BD ce GD ce 
Housatonic Machine & Tool *Co.; 

BCIAgIpeNt, “COMM. § ..cccccccccccece I - OU we 
Minneapolis Elec. & Construction Co., 

80 S. 12th St., Minneapolis, Minn.......M..U.. 
Nebuttco. See New England Butt Co. 

New England Butt Co., 324 Pearl, 

PORN GE Es 90 04658000000200 IABMSU. 
Peerless. See Royle & Sons, John. 

Royle & Sons, John, Paterson, N. - E és te se éeiew we 
Sleeper & ede ma Worcester, 

BREE = ccMAd s coccnbeceseesecs eases 06 hwccc OS 
Terkelson Machine Co., "326 A 8t., 

BE, FE, ccccccsccecccdwccce 06 oo oe M ue oe 
Textile Machine Works, Reading, ee. eer 
Universal Wire Machy. Co., 69 Dag- 

gett, New Haven, Conn........ e000 00 Gscccse ee 
Utility Mfg. Co., Cudahy, Wis....... BE ce ve ce ce 08s 
Wardwell Braiding Machine Co., Cen- 

tral Fal WE Sivsocsnnescegdcceeti¢e\0+ Di 0s as 600d 
Watson Mtg Co., Paterson, N. J.. 1 A..MS8S..F 
aire Machinery Corp. of Am., New 

BON, AEM. § ccccvcccccacsscescce 06 60 08 MsU. 


Weir. See Housatonic Machine 
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WIRE POLISHING MACHINES 
(See Also Wire Manufacturing Machines 

American Insulating Machinery Co., 519 Binttogven Ave.. 
Philadelphia, Pa. 

New England Butt Co., 324 Pearl, Providence, RB. 1. 


WIRE STRAIGHTEN? MACHINES 

Kane & Roach, Syma. N. 

Shuster Co., New Haves’ Conn. 

WIRE TAPING MACHINES. See Taping Machines, Wire. 

WIRE VULCANIZING MACHINES. See Vulcanizers 
Wire Insulation. 


WIRE WRAPPING MACHINES 
Terselson Machine Co., 326 A St., Boston, Mass. 


WOOD BLOCKS. See Cabinets & Boxes, Weod. 
Boxes. See Cabinets & Boxes, Wood 
Cabinets. See Cabinets & Boxes, Wood 
Pulleys. See Pulleys, Composition. 
Woods Metal. See Radio Mountings. 


WRAPPERS, Paper. See Boxes and Wrappers. 
WRAPPERS, Tungsten Lamp. See Boxes and Wrappers. 


WRAPPING MACHINES, WIRE. See Wire Wrapptes 
Machines. 


YARN AND THREAD; Silk, Cotton, Asbestos 

American Asbestos Co., Norristown, Pa. 

Asbestos Fibre Spinning Co., North Wales, _ 

Florsheim, H. A., 225 Fifth Ave., New York, N. Y. 

General Electric Co., Schenectady, N. Y. 

Great Lakes Yarn Thread Co., 5133 Wesson Ave. 
Detroit, Mich. 

Johns-Manville Corp., New York, N. Y. (Asbestos.) 

Multiple Winding Co., 77 Summer, Boston, Mass. 

Rich & Co., H. S., 180 S. Water, Providence, R. 1. 

Ryle & Co., Wm., 381 Fourth Ave., New York, N. a. 

Silkslip. See Worcester Bleach & Dye Wks. Co. 

Smith & Dove Mfg. Co., Andover, Mass. (Linen Thread.) 

Worcester Bleach & Dye Wks., Worcester, Mass. 


ZINC 

Horse Head. See New Jersey Zine Sales Co. 

New Jersey Zinc Sales Co., 160 Front, New York, N. Y. 
Platt Bros. & Co., Waterbury, Conn. (Strips.) 


ZINCS Ane COPPERS, Battery 

Bunnell & Co., J. H., 32 Park Pl., New York, N. ¥. 

Edes Mfg. Co., “piriiieaai. Mass. 

Batrades Metal Corp., 184 53rd, Brooklyn, N.Y 
ranklin. See Grasselli Chemical Co. 

Graseelll Chemical Co., Guardian Bldg., Cleveland, 0. 

Illinois Zine Co., Peru, Ti. 

Lind Mfg. Co.. 70 Wyckoff Ave., Brooklyn, N.Y. (Zine Cups.) 

Mattiessen & Hegeles Zine Co.. La Salle, I. 

New Jersey Zinc Sales Co., 160 Front, New York, N. Y. 


. (Zine Cups.) 























If you haven’t read 


Men Still 


Respond to a 
Square Deal’ 


I turn now to 
pages 25-27 


This article will 
interest every 
electrical manufacturer 
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NEW CODE 


SORGEL AIR COOLED 


TRANSFORMERS 


WITH CONDUIT CONNECTIONS 


According to the New 
1928 National Code 
balance coils are not 
permitted to supply 
lighting or appliance 
circuits. 


Sorgel Air Cooled 


Transformers 


Meet All Requirements 
of the Code. 


MADE i SIZES 
\% TO 50 K. V. A. 
INCLUSIVE 
SINGLE PHASE 
TWO PHASE and - 
THREE PHASE. Literature 


Send for Descriptive 


Transformers designed for special applications. 


SORGEL ELECTRIC COMPANY 


89 W. Water Street 





Milwaukee, Wis. 























New 


Extension Jaw 






with 
the 


CRANE 
PULLER 


For easy removal of wide faced pulleys, 
etc., especially paper faced pulleys, with- 
out injury. The view shown above is of 
a three arm Crane Puller with a set of 
these jaws removing a 24” x 26” paper 


Write for faced pulley from a 200 H.P. motor. 
illustrated Crane Pullers are made in four sizes 
catalog and two styles to take care of any kind 


and of work from 6” to 24” in diameter, 
price list such as the removal of pulleys, gears, 
sprockets, collars, etc. 


CRANE PULLER COMPANY 
Waltham, Mass. 





Manufacturing 





. formerly 
Hardwick, Field Inc. 


.NOW 
Hardwick. Hindle Inc. 


Hardwick, Field Inc. an- 
nounce that, due to the retire- 
ment of Mr. W. Thayer Field 
and the election of Mr. John 
C. Hindle as his successor, the 
name of the company has been 
changed to Hardwick, Hin- 
dle Inc. 


The change will in no way af- 
fect the management or polli- 
cies of the company. 


Mr. Hardwick remains as 
President and General Man- 
ager. Mr. Hindle will con- 
tinue in charge of sales. 


Sales Dept. 
122 Greenwich St., New York 


Factory 


215 Emmet St., Newark, N. J. 























RESISTORS 
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\ 
| 
Electro Magnet 
Transformer E make any 
Inductance 


type coil under 


Resistance 
Ignition the classifications of 
Medical paper section, layer- 
Meter : 
Choke wound and cotton in- 


terwoven. The many 
years we have devoted 
to the solution of coil 
problems have placed 
us in an advantageous 
position in this indus- 


try. 


Acme 


Products Co. 


Boston, Mass. 





Electro Magnet for Fire Alarm Systems 














Exact and 
simplified 
testing 
lowers 
production 

costs 
use our— 


RESISTANCE 
BOXES ~ 


























We alse make Winst- We have developed not only the 
dan hae. highest grade of workmanship in 
stats, Condensers, In these resistance boxes, but also the 
ductances, —_Potentio- greatest possible ease and reliability 
meters, Salinity In- f i P 

dicators, Electrolytic Of operation. It is impossible to read 
Apparatus, Magnetic the resistance incorrectly. Every de- 
Sens baties bet tail that can add further efficiency to 
ments and resistance the finest materials and design has 
unite. | We wan ue been put into our resistance boxes. 

« col w ? : . 

San =, = yh = They will prove their value at once in 
apparatus. your testing laboratory. 


THE RUBICON COMPANY 
29 No. Sixth St. Philadelphia, Pa. 



































The COIL 
“the HEART 


of all electrical apparatus 
embodying it. 


We know how to— 


wind them 
test them 
insure them against breakdown 







LET US FIGURE ON YOUR 
SEASON'S REQUIREMENTS 
HERALD ELECTRIC CO., Inc. 


29 East End Avenue 
NEW YORK 














Quickly Adjustable, 
Yet a Real 


PRODUCER 


The Chapman Style 3 

















Armature Winding 
Machine 


On it §0 to 650 


Armatures are 
Being Wound per Day 


P.E. Chapman Elec’l. Works 


1820 Chouteau Ave. 
St. Louis, Mo. 














Fe 


























COMMUTATORS 


b for all types of 









GENERATORS, 
Le —— STARTERS, 
We specialize in commu- MOTORS, 
tators for high speed motors. 
1 FAN MOTORS 


Let us estimate on your requirements 


THE DERBY COMMUTATOR CO. 
Derby, Conn., U. S. A. 
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“DUNCO” PRODUCTS 

















Style 483 


Immersion 
Relay Switch Thermostat 


Used with thermostats or 


¢ t Controls temperature of 
delicate instruments. 


: ; water, oil, and metal baths 
Contact is made but never Temperature range up to 
broken on the instrument 600°F apelie ey. 16% 
Low voltage on instrument, , accuracy up to 1%. 


high voltage on relay contacts. Built in 4 styles. 
Send for wiring diagram and Let us help you with your 
catalogue R-2. special problem. 


Fish Spine 
Beads 


For high heat uses there is no better insulation than Fish 
Spine Beads; it withstands 3000°F. without change. They 
are porcelain insulators with ball and socket joint so that 
a bend will not expose the wire. Samples, if you wish 
them. 









FISH SPINE 


Qumannes.... 


BEST BARE wike 














STRUTHERS DUNN, Inc. 


1133 Race St., Philadelphia, Pa. 

















Use Our Electric Tools 


For Screw Driving and Nut Setting 


in your production work and 
double your output. We manu- 
facture several types—Portable 
and Bench Machines. 

Send us your particular propo- 
sition. 

These tools are adaptable for 
Radio and Speaker assembling, 
also electric plugs, switches, 
etc. 


Will handle screws up to No. 
10. 


Ask us for prices and 
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circular matter. 


Vim Electric Tool Co. 





qf 


BENCH TOOL WITH 







































149 Broadway, New York City PEDAL 
fend The 
or St lar 
caltioo S06 AMA 30000 
» 





FLEXIBLE Power screw 
SHAFT yo 
EQUIPMENTS 


MANY TYPES 


AND SIZES 
Ye to 2 H.P. 
ik rice 


N. A. STRAND & COMPANY, 5001 a Lincoln St., Chicago, III. 


a! 






































Better Lugs and 
Oreyetatsureses 


Conductivity 98°° Minimum 


Electrolytic Copper, 99.90'« Pure 
Coated With Pure Tin, If Desired 
Clean, Bright— Accurately Made 


Save Time, Save Expense 


Send For Complete Specifications and Prices 


Sales Offices: Cleveland; Chicago; Atlanta; Los Angeles; Denver; 


Rochester, N. Y.; Dayton, Ohio; New York City; Dallas, Texas. 
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he 
right Spring 


costs no 
1110) 





EPENDABILITY of springs as 
a part of your product is of 
more importance to you than 
initial cost. All things considered, 
when a spring is essential to the 
operation of any device the 
best is the cheapest, re- 
gardless of first cost. 





(GES ESEnInTs) 





COMPRESSION EXTENSION 
TORSION FLAT 
ANY MATERIAL OR QUANTITY 
ANY STYLE OR SIZE 
ALSO LIGHT STAMPINGS 


WM.D.GIBSON CO. 


1800 CLYBOURN AVE. 
CHICAGO 
ILL. 


i 
4 
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DIE SINKING 
and 
ENGRAVING 
MACHINES 


offer many types and 
sizes — Accurate and 
Durable — Over 1000 
in use. Also— 
ROUTERS 
and 
VERTICAL 
MILLERS 
of entirely NEW de- 
sign. Novel construc- 
tion and patented fea- 
tures permit larger ca- 
pacity — easier opera- 
tion and greater accu- 
racy. Ask about the 
GORTON 8-D Vertical 
Miller. 


We have made a spe- 
cialty of Die-sinking 
gia F : 
& Engraving Machines 
for 35 years. Send us 
your problems. 


GEORGE GORTON MACHINE CO. 


Racine, Wisconsin 























WHY MAKE 
THESE 
9 


YOU CAN 
BUY THEM 


FOR LESS AND 
CUT COSTS Heating Elements 


POLORON ELECTRIC MFG. CORP. 
20 Bond St., New York City 


























BBB PIGTAILS 
ee) 


pas preAS I) 
Assemble Your Own Brushes 


BBB Pigtails can be installed in a brush at a few 
moments’ notice. Brush is drilled at point leader is 
wanted, hole tapped with correct thread and Pigtail 
screwed in by hand or pliers. It makes a _ perfect 
mechanical as well as electrical connection. This is 
proven by years of service in actual hard usage. 


Write for interesting catalog. 


BECKER BROTHERS ELECTRIC CORP. 


Manufacturers of BBB Carbon Brushes 


23-25 No. Jefferson St., 





Chicago 















































February, 1929 











Get our new 120-page Die Set Guide 
Listing 70,000 Sizes 






Select your own 
andard 


One of 


endless 


styles 
and sizes 


Baumbach Standard Automatic Oiled 


DIE SETS 


Made of 25% Steel 


The Product 

That Built 

Our Modern 
Plant 





E. A. BAUMBACH MFG. CO. 


GENERAL OFFICE & WORKS 
1810 SOUTH KILBOURN AVENUE, CHICAGO, ILLINOIS 













































WGRESS ST. 


FACTORY - 551- 

OFFICE -- 503 RSON ST. 
CHICAGO 

CENTRAL I?" 


7813-4 
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Die Castings 





BARNHART 





in Chicago 


Wout make the claim that it 
is because the castings themselves are better ... we 
believe nearly all die castings are now dependable... 


| but lay our gains to willingness, enthusiasm and the 


ability to move fast and effectively. If it’s speed you 
want ... big production ...to hit the market quick 
and plenty, ours is the aggregation that will stick 
with you day and night until your fight is won. 


BARNHART BROTHERS & SPINDLER 
Monroe and Throop Streets W CHICAGO, U. S. A. 
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HE JOB. 





BUILT FOR T 


5 ques progress of the electrical industry is 

graphically illustrated almost daily in im- 
proved methods, new demands and better 
equipment—better products to keep pace 
with both. 


“MARING” is constantly alert and prepared 
to supply magnet wire for any required job. 
MARING Engineers are meeting modern 
needs with a better magnet wire—manufac- 
tured by improved MARING methods under 


most favorable production conditions. 


Specializing in the manufacture of magnet 
wire alone—‘*MARING” enjoys an enviable 
acceptance among the trade as “The Nation’s 
Greatest Value in Magnet Wire.” 


A MARING Sales Engineer will advise with you 
on invitation, without obligation, Nine Branch 
Offices to serve you efficiently. 


MARING WIRE COMPANY 


MUSKEGON MICHIGAN, U. S. A. 


























MARING 
Magnet Wire 











ola ag 


Nickel 


RESISTANCE 


A grade for AZABY need: 


We are manufacturers exclu- trial furnaces, rheostats and 
sively of high grade resistance controllers, and electrical test- 
alloys. ing and measuring instruments, 
Standard | Nickel-Chromium radio rheostats, resistors, 
“4,” . and ‘“‘D’’ and thermo-couples, etc. 
Standard Novar cover all ordi- We make these and other 
nary resistance requirements; 
for high grade electric cooking 
and heating appliances, indus- 


Catalog and prices sent on request 





resistance alloys in wire, rib- 
bon or strip, either bare or 
insulated. 


. STANDARD Row seta wiks CO., meinane®, N. J. > 











Standard Non-Rusting 
Thermostatic Thermostatic 
Metal Metal 


ANEW combination of metals perfected to avoid the 
necessity of extra processing when contact with 
steam or water makes the use of other thermostatic 
metals impractical. Little loss of sensitivity. Made in 
all sizes and shapes for every application. 


Contact Points 
. Platinum, —- 
and Alloys 


Interstate Products Corporation 
29 Commercial Street, Newark, N. J. 




















Rome Electrical Company, Inc. 


Manufacturers of 


Twin, Round, Flat and Square 


MAGNET WIRES 


Cotton, Silk, Asbestos and 
Enamel Covered 


Write for Prices 


ROME NEW YORK 





























Preci sion Work 


py wy “Timely Service 


METAL 
PRODUCTS 


Wire Forms 

Metal Stampings 
Machine Screws 

Battery Connectors 
Screw Machine Products 


Clark Metal Products, Inc. 
490 Hancock Avenue 
Bridgeport Conn. 


| 
| 
| 
| 
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A combination of varnished 
cambric and pure felted as- 
bestos is used to insulate 
the new Deltabeston wire 
for switchboards. No condi- 
tion of dry or humid atmos- 


phere will lessen its dielec- 


Manufacturing 


A new wire for switehboards 


Your 
samples which we 


to test in every 


tric strength. Hence, long 
periods of satisfactory service 


are built into every foot. 


inquiry will bring 
urge you 


manner. 


Write us. 


YORK INSULATED WIRE WORKS 


of General Electric 


120 Broadway 


New York 








Deltabeston 
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Solved | 


Install a group of 


“Universal” 
Coil Winding 
Machines 


and insure 
uniform production 
of dependable coils 
at surprisingly 
low cost 


Purchase these same 
coils from us, carefully 
wound to your 
specifications and 
ready for application 
to your product 


—— 
— 
a 
a 
— 
= 
— 





UNIVERSAL WINDING COMPANY 


£ESONA 


BOSTON 
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WIRE WITH LONG FIBRE ASBESTOS 
a >= - 2° ae = —— 

What you want to know 
V “om Chil Problem v at you want to knou 


about PHOSPHOR 
BRONZE, by its original 


Phosphor-bronze has long been known k 

as an alloy uniquely suited to the ma ers 
needs of makers of springs, gears, 

bearings, etc. More than fifty years a 

ago, the founders of the Phosphor LS ln 


Bronze Smelting Co., introduced the 
metal into this country Ever since ° 
then they have been leaders in pro this 
ducing various grades, always using 

the best materials and the greatest 
care, 


booklet 


In the booklet shown here, we 





have prepared for executives 
a small, compact and conve- 
nient mine of information on 
phosphor bronze. In the many 
varieties of our special 
“Elephant Brand" phosphor 
bronze you will find one 
that suits your purpose 
Just write “Booklet, 
please"’ on your letter- 


head. 





THE PHOSPHOR BRONZE SMELTING CO. 
2200 Washington Ave., Philadelphia, Pa., U. S. A. 
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CASE BROTHERS 


INCORPORATED 


Highland Park, Conn. 


Manufacturers of 


Insulating Papers 
and Boards 


Press Boards 


Fuller Boards 



































all 


Vol. 3, No. 2 








fi ‘Tl 
ELECTRITE 


A high grade fibre board 
for electrical insulation. 










A material of quality pos- 
sessing high tensile and 
dielectric strength. 


Tested and approved by 
the Underwriters’ Labora- 
tories. 


Pulp Products Department 


WEST VIRGINIA 
PULP & PAPER COMPANY 
200 Fifth Avenue, New York, N. Y. 


732 Sherman Street 
Chicage, III. 


503 Market Street 
San Francisco, Cal. 





























Strip Zinc 
for 
Commercial Uses 


Pure Zinc for 
Fuse Elements 
LL. 


Eyelets 
Standard & Special 


Large Articles Made on 
Multiple Plunger Press 


The Platt Bros. 
& Co. 


Waterbury, Conn. 














lisse 





















va 


oer Wires 


Made to suit your Conditions 

or Requirements 

or to your Specifications 

Our 33 years’ experience 
at your command 

Special Waxes 
for 

Special Purposes 


/* 4 Trotter & Co. 


576-602 Johnson Ave. 
Brooklyn, N. Y. 
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Speedier Soldering 


SPECIAL soLoER / 
\SPECIAL FLUX 44 


without 
sacrificing safety 


A self-fluxing solder in a form 
easy to handle is a great aid to 
the electrical manufacturer who 
believes in an always reduceable 
minimum of shop costs. 


Rosin Core 
Solder 


is extensively used on 
delicate work, such as 
radio, telephone § and 


instrument equipment Our acid core solder is appliable 
I 


is safest for this to all metals except aluminum, 
type of — - and requires only the one opera- 

Pageha gee beter yg ining tion,—heating the joint and ap- 
rosin or special fluxes, lyi F ~<a 
can be inserted in wire plying. or general use it is a 
according to your speci- superior complete solder that 
fications. Any percent saves lots of time, but insures a 


age core can be fur- 
nished. 
We have been makers 
of special fluxes for 20 
years. 


AMERICAN SOLDER & FLUX CO. 
2910 N. 16th St., Philadelphia, Pa. 


“tight"’ connection in every case. 
We make the only complete line 
of self-fluxing solders and fluxes 
in the country. 
































E-Z WIRE STRIPPER 
A HANDY TOOL 


for all 
MANUFACTURERS 


Here is a tool that will save 
you time and money, speed 
up production and lower 
your costs. 
This inexpensive tool strips 
wire of 10 to 20 gauge 20 
times faster than usual 
methods. Give it a trial on 
a money back guarantee. 
Thousands in use. 


PYRAMID 


PRODUCTS CO. 
St., Chicago, U.S. A. 






2311 South State 




















SPECIAL ‘‘FLUXES’’ AND 
CORE SOLDER 


Developed for the manufacturer, engineer 
and production manager who has difficult 
problems in handling resistance wire joints. 


“Perfecto” No. 1 


“ Flux—tThe standard for radio and electrical 
work. 


. Used by the leading radio and electrical manufacturers. 
” r « _ + ‘ 
Perfecto” No. 2 Flux—Especially for soldering nickel chrom- 


a. Endorsed by Gilby Wire Company and Driver- 
“ ’ 7 on 
Perfecto > No. XX 10 Flux—Particularly applicable for resis- 
ors. 


9 


Firth Core Solder—Made in 1, 1%, 
corrosive, non-acid, non-leaking. This core solder has met 
with an instant response. Laboratory microscopic tests show 
its superiority over any core solder on the market today. 


Send for samples and results of laboratory tests 


FIRTH RADIO CORPORATION 


25 Beaver Street, New York Tel. Hanover 1864 


and 3 mm. sizes. Non- 
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At your command ~ 


the KESTER corps of 
FLUX CORE SOLDERS 


At= you still trying to defend—and advance—your profits 
and reputation with the individually weak and raw re- 
cruits of separate solder and flux? Is there a lack of liaison in 
your defense and attack? Are you trying to hold—and strength- 
en—your position with cavalry when artillery is needed? 

Now at your command is this great army—sworn foes of 
the high production costs that raid your profits! Defenders of 
your quality and reputation! Modern strategy, recognizing 
the inability of solder and flux as individuals to combat high 
production costs, now offers you an alliance of these two 
units in more efficient form—KESTER CORED SOLDERS now 
waging successful campaigns for many manufacturers. 

At your call for help KESTER shock troops will concentrate 
on your weakest salient. Order your signal corps to establish 
communication with KESTER headquarters, we will immedi- 
ately hold a council of war, make tests, select the troops best 
suited for your campaign and dispatch a small detachment 
for your approval—no obligations to you. 

Manufacturers are invited to submit their soldering prob- 
lems to P. C. Ripley, chief of our engineering staff. We main- 
tain a laboratory to solve just such individual needs. Mail 
coupon for further information and Mr. Ripley’s book, “‘Facts 
on Soldering.” 


Established 1899 


CHICAGO SOLDER COMPANY 
4210 Wrightwood Avenue CHICAGO 


KESTER SOLDER 


Self-Fluxing 


mw ea ee 


CHICAGO SOLDER CO. 
4210 Wrightwood Ave., Chicago. 


Please mail us further information about KESTER Flux-Core Solders for 
manufacturing uses: also Mr. Ripley’s book, “Facts on Soldering.” 


Individual 





Address . 


Products Manufactured .............- 
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Samples 
show 
what we 
do—ask 








Brass and copper stampings are our spe- 
cialty; our card of standard lugs, terminals 
and socket springs will help you in ordering. 
For special work, we are glad to quote on 
your blueprints or specifications. 


F. R. ZIERICK MACHINE WORKS 
68-72 East 13ist St. New York, N. Y. 




















Small Metal Stampings Accurately Made 









































































fo 
All kinds of Electrical Screws carried in stock 


WRITE FOR PRICES 


NEW ENGLAND SCREW CO 


44 FARNSWORTH ST. BOSTON, Mass.“ 





—— 














For Better Washers 


ACTUAL 


OF BRASS, STEEL AND COPPER 
Highest quality—Low prices 
Write Us 


MASS. MACHINE SHOP, INC. 
BOSTON, MASS. 








oY, Coil Wire 
SPRINGS 


| For all electrical and mechan- 
F ical manufacturing purposes. 


All specifications as to quan- 


WIRE COMPANY 


Carroll Ave. and Wood St. 
Chicago, Illinois 
































Electrical Materials 


TESTED FOR 


Dielectric Strength 

High Voltage Breakdown 
Conductivity and Resistance 
Chemical Composition 
Mechanical Strength 
Microscopic Structure 
Wearing Qualities 
Operating Characteristics 


A Written Report to Each Client 


Electrical Testing Laboratories 
80th St. and East End Avenue New York 




















tity and quality are accurately 
met. Our prices are right 
and delivery prompt. 

Write for Catalog 
ADVANCE SPRING & 


+ « » service on @ 
quantity pred uction 
basis in screw ma- 


parts for radie con- 
nsers, metal inserts for 
moulded products — countless 
other items. Send sample or 
sketch for estimates. Our prices 
are not the lowest but we 
Quarantee the quality of our 
workmanship. 


THOMASTON MFG. CO. 
Thomaston, Conn. 
























































February, 1929 


Electrical 





Manufacturing 131 














o/ wTasarYT s | e " 
ine Al eters Barnes as 


ss / he i+ 5 j 
> LLAKeCS L0F Lf e< Ge i¢ 


> Fi 

















HE addition of another 
mill to our manufacturing 
facilities not only marks 
the growth of this organi- 
zation, but it also stands as 
physical evidence of our 
efforts to serve our cus- 
tomers long and well. 


Extra production capacity 
is now ready to care for 
your demands. 


The 



































ROGERS PAPER 


Manufacturing Co. 


South Manchester, Conn. 


























Glassine 
Paper 


We have manufactured and supplied 












glassine paper for insulating to the 
Electrical Trade for 25 years. 
Made in various thicknesses 
.00065” and up 
+ .00005” 
Sheets and perfect rolls 
1,” wide and up 
+ 1/64” 
On contract orders will carry your 
paper in stock so that we can make 


immediate shipment when required. 


Hartford City Paper Co. | 


Mam Office and Mills at 
HARTFORD CITY, IND. 


Eastern Office Midwestern Office 
1001 Woolworth Bldg. 618 Ist Nat'l Bank Bldg. 
New York City, N. Y. Chicago, IIl. 
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TRADE MARK 


ALUMINUM DIE CASTINGS 


of ALCOA ALUMINUM 
for Strength, Lightness, Economy 


Lower your production cost— 
increase your output 





















A specialist will consult with you on 
request. No obligation, of course. 


ALUMINUM COMPANY OF AMERICA 
2471 Oliver Building Pittsburgh, Pa. 


RABABRABAR AR AA SAR AAAALRAAAALAAAALAALBLASS 


Dependability 


From the standpoint 








of quality, uniformity, 





and prompt delivery, de- 
pendability has made 
Bead Chain the standard 
of the industry. 











Chicago Rawhide 


Mallets and Rawhide-Faced 
Hammers 


Used extensively in electric 
motor assembly and repair work. 


Saves Battered-Up Motor Parts 


Will transmit an effective blow 
without damage to the most deli- 
cate surface. The blow is not 
more destructive to the tool itself 
than to the object to which it is 
applied—therefore, doubly econo- 












Tue Beap CHAIN Manuracrurinc Co. 


% 


- BRIDGEPORT = ~—sOCONNECTICUT 






Albert Lorsch & Co., Inc, Sales Agents: 











a mical. 
New Kock City THE CHICAGO RAWHIDE MEG. CO. 
Be ce 1287 Elston Ave., Chicago, IIl. 












































“Everything in Insulation” ee Candy’s Faultless 99 
(True to name) 


WAXES 
INSULATING MATERIALS 


Compounds, Waxes and Paints for me Comened ae he homage aye ao. 

° © terial Coils, Condensers, Conduit, et an ry 

Varnishes and Varnished Ma 8 ate Batteries, bate Dp oon a 
: oards, etc. MATER 

Insulating, Waterproofing and SPECIFICATIONS OUR SPECIALTY. Com- 


Maintenance Paints pounds for Radio Parts. 
35 Years’ Experience in Compounding 


CANDY & COMPANY, Inc. 
Mitchell-Rand Mfg. Co., 19 Vesey St., N. Y. 35th and Maplewood Ave., Chicago, Il. 



































q WHEN IN NEED OF 


MACHINE SCREWS SPECIAL STUDS 
MACHINE SCREW NUTS SPECIAL SCREWS 


COMMUNICATE WITH 
THE HOUSE OF SERVICE 


THE PROGRESSIVE MANUFACTURING CO. 
TORRINGTON, CONN. 


We please those discriminating manufacturers who 
not only demand quality but service as well. Busi- 
ness goes where it is invited and remains where it is 
well treated. The illustration reveals a few only, of 
the possibilities that are developed by the cold head- 
ing process. 



































February, 1929 Electrical Manufacturing 


133 


























The only skylight shade 
which entirely disappears, 
giving full volume of 
light on cloudy days and 
a translucent light under 
sun’s rays. Made in any 
size up to 16 ft. x 30 ft. 


























6122 West 65th St. 


Window Shades 


For your Office and Factory 


A perfect control for light 
and ventilation. 


The Athey shade is being used 
in 27 factories of a large shoe 
manufacturer. 


It is installed in 22 of the 
modern tower buildings in 
Detroit, and in several thou- 
sand schools and _ hospitals, 
banks and other buildings. 


It is made of heavy herring- 
bone woven coutil cloth, 
stitched at every fold and 
operates from both top and 
bottom. 


Send for Catalog 


ATHEY COMPANY 


Chicago, IIl. 








































The illustration shows STOKES Impregnating Apparatus in use in 
the repair plant of a street railway company. 


STOKES tanks insure absolute saturation in the impregnating pro- 
cess because of high vacuum and no moisture from steam leaks. 
STOKES tanks are riveted and welded along the inside and outside 


of every seam and rivet. They can’t leak. 


We have designed special impregnating apparatus for many branches 
of the electrical and radio industries. This experience is at your 
service. Call on us. 


F§ToKES MACHINE COMPANY 


Process Machinery Since 1895. 


5826 Tabor Road, Olney P. O., Philadelphia, Pa. 





Absolute 


Saturation 


in 


Leak-Proof Tanks 


with 


STOKES 
Impregnating Apparatus 


See our exhibit at the Twelfth 
Exposition of Chemical Indus- 
tries, Booth 77, Grand Central 


Palace, New York, May 
1929. 


\seaeeee Fill out, clip, and mail'==se=sea 


F. J. Stokes Machine Co., 
Olney, Phila., Pa. 


Gentlemen: 


nate 


More information, please. We impreg- 









6-11, 


per day. 
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The man who buys at “bargain” pri I 
Will not believe he's stuck ei | 
Until he Jinds his sales drop off, | 
And then bewails his “luck” 





COMMON SENSE 
IN LACQUER BUYING 


N the great competition of retail sales, your products do not 

need to fall behind due to faulty finishing! ‘Luck’ has noth- 
ing to do with getting a finish on your products that will sell 
them to the critical-minded consumer. Success with lastingly, 


colorfully and beautifully finished merchandise is assured with 
the use of Zeller lacquers and lacquer enamels 

Excellent finishing results with real economy can come only 
with superior lacquer grades specifically formulated to meet your 
special requirements—and priced as low as_ possible. Let us 
deliver you a trial order of Zellac on that basis! Test it! Com- 
pare the prices in relation to the results! Then you will be 
certain of uniform quality with the utmost of finishing economy. 


ZELLER LACQUER MFG. CO., Ine. 
20 East 49th Street New York City 


ZELLAC 


For Every Invustriat Purpose 





CHICAGO DENVER 
LOS ANGELES SAN FRANCISCO 
PORTLAND SEATTLE 
WICHITA DALLAS 


\ ( 
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The wise 
motor 
manufacturer 

or repairer 

buys 

insulating 
varnish 

on. specification 
rather than price 


Specify the conditions under 
which the electrical apparatus is 
to operate and we'll tell you the 
right kind of a varnish to use. 


Have you our catalog? 


Benolite Varnish Company, Pittsburgh, Pa. 


Benolite 


INSULATING VARNISHES 




















Information 
Wanted~ 


We have been asked for the names and 
addresses of manufacturers of the items 
listed below: 


“Burrows” Therapeutic Lamp 

“Splendida” Electric Iron 

“Sal Co. 176” Lamps 

“Electron” Heating Pad 

“Blaisdell” Automatic Electric 
Cigar Lighter 

“L. R. Co.” Receptacles 

“Lily Wilson” Vacuum Cleaner 

“Packard” Vacuum Cleaner 

“Perkins” Siren 

“Flint” Waffle Iron 

“Vesodore” Cigar Lighter 

“Graustark” Line of Lighting 
Fixtures 

“Columbus - Universal” Electric 
Vacuum Cleaner and Floor 
Polisher 

Manufacturers of Electric Incin- 
erators 

Manufacturers of Electric Driven 
Lamp Shade Lacing Machine 

Replies from our readers to any of these inquiries 
will be greatly appreciated by ELECTRICAL 


MANUFACTURING, Printing Crafts Bldg., 
461 Eighth Ave., New York, N. Y. 
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The world’s spotlight 
is now focussed on 
Latin-America 
and Spain 


First: Because of Mr. Hoover’s good 
will tour of Latin-America 


Second: Because of the International 
Barcelona Exposition in Spain 


Mr. Manufacturer! 


What are you doing to secure 
your share of this $60,000,000 
a year business? Ask us how 
to approach these markets 


Eectricidad América 


The Only Electrical Export Paper Printed Entirely in Spanish 
Published Monthly by 


Gage International Publishing Corp. 
461 Eighth Ave. New York, N. Y. 
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BUILT FOR 
\BETTER LOCKING. 


‘Shakeproof — the lock washer with 
sharp, twisted teeth that bite into the 


nut and won’t let go. 
vibration — proof against tangling — 
only applied force can loosen the bull 
dog grip. American manufacturers 
are standardizing on Shakeproof. Say. 

ings in time and in bolt lengths accom- 
‘pany the improved locking qualities. 
It will pay you to investigate. Send the 
‘coupon below for complete information. 


BAKEPROOF 


k Washer 


{ Division of Illinois Tool Works} 


f : en 





2501 North Keeler Avenue 





Proof against 








Type i2Internai Type 20 Terminal Z 
i - U.S. Patent June 13, 1922, Other patents pending. 


ee a 


Please send me samples of 


Shakeproof Lock Washers to fit bolt size 


|_| Shakeproof Locking Terminals, size 


Firm Name 


Type 11 External 


FREE SHOP TEST SAMPLES 
Shakeproof Lock Washer Co., 2513 N. Keeler Ave., Chicago, Ill. 








Address Town __ 





By 
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Hammer in 
the Screw. 





Drill a hole. 


Why not 
make your permanent 
fastenings better... 
and cheaper? 


This is a Hardened Metallic 
Drive Screw. It makes fast- 
enings to iron, brass and alu- 
minum castings... to steel, 
Bakelite, etc.—in two simple 


age, tapping machinery maintenance 
and much labor! 


Many leading electrical manufactur- 
ers use these Screws for making fast- 
enings quickly and economically. 


j 


t j 


operations! . You drill a 
hole and drive in the Screw—It cuts 
its own thread as you drive it in. 


They find that these screws can be 
used for everything from attaching 
name plates to making assemblies 


where the strength of the fastening 
is an important consideration. 


Why not try them out? Tell us what 
you want to fasten and we'll send 
you suitable samples to test in your 
own shops. 











These unique Screws make a better 
job. Once in, they stay in—even se- 
vere vibration cannot loosen them. 
And they save in many ways... 
they eliminate tapping, stil break- 


’ ParkerKalon 
Hardened Metalli fet Metalli all 


Drive Screws 


PATENTED JAN, 29, 1924 = No, 1482181 {ddress 
OTHERS PENDING : ct 


PARKER-KALON CORP., 190-204 Varick St., New York, N. Y. Distributed in Canada by Aikenhead H’dwre., Lid., 17-21 Temperance St., Toronte 
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Parker-Kalon Corporation 
190-204 Varick St., New York, N. Y. 


Please send me a handful of Hardened Metallic 
Drive Screws. I want to try them out for...... 


Name 
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| DELAWAR 


HARD FIBRE 














Korea 


enh ats 





= (“UR greatest satisfaction 
aS Si = - \ J comes from having kept 
ee faith with our customers for thirty- 
eight years,—making only fibre, 
but the best fibre that could be 


made. Every step, from raw cotton 
to finished product, we control in 
our own plant. 


Imitators are proof of Egyptian’s merit 


D.H. Egyptian fibre is the result of 
many years’ experiment, and has become 
known in the industry as the hardest, 
densest fibre made. For this reason it 
has been imitated in color and texture. 
Egyptian is made in the natural color 
only; it contains no coloring matter or 
grit, and is a homogeneous mass, with- 
out lamination. But imitators cannot 
duplicate Egyptian’s results; it can be 
worked easier and faster than any other 
fibre. For comparison and protection, 





let us send you a sample of Egyptian to 
test. 


DELAWARE i 
HARD FIBRE COMPANY \ ._ 


Wilmington, Delaware 
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MANUFACTURER EXCLUSIVELY OF FIBRE 








